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laska

))REIGN FISHING ACTIVITY OFF

I,ASKA, APRIL 1965:

11,8,8,R.: The Soviet trawling fleet off
|itheast Alaska operated primarily in the

;12 from west of Cape Ommaney northward
irest of Cape Spencerthroughout April 1965.
it the size of that fleet became smaller as
j;or trawl fisheries developed in other a-
113 of the Gulf of Alaska. The trawling fleet
| Southeast Alaska in April was composed
inbout 55 trawlers, 12 freezer vessels, and
lew support vessels. Some of the vessels

il the fleet early in April and for a short
y.od fished off the west coast of Vancouver
ind, British Columbia. Results of trawling
ihat area were apparently unsatisfactory

i all the vessels reportedly returned to join
! Gulf of Alaska fleets.

+ 1 = Soviet medium fish trawler (SRT) in Gulf of Alaska.

i nother major Soviet trawling fleet began
' loping early in April south of the Kenai
‘insula between Middleton Island and Port-
Bank east of Kodiak. By the end of the
:'i'h that particular fleet had been expanded
' included about 70 vessels comparable to
'trawling fleet off Southeast Alaska.

}f?Viet trawling efforts in the western Gulf
laska, primarily between Albatross Bank

Fig. 2 = Soviet transport refrigerated vessel in Bering Sea.

off southwest Kodiak Island and the Shumagin
Islands, were alsoincreased during the month.
About 30 trawlers and a few freezer vessels
were believed working in the area, including
about 8 BMRT factory trawlers. The factory
trawlers appeared to be producing fish meal,
but it was not known whether they were using
whole fish or just fish wastes for meal pro-

duction.

Observations throughout April were that
the Soviet trawling fleets off Southeast Alas-
ka, south of the Kenai Peninsula, and in the
western Gulf of Alaska were fishing primari-
ly for Pacific ocean perch, with no significant
incidental catch of other species

Fig. 3 = Soviet king crab factoryship Pavel Chebotuygin,

The Soviet flounder fishing fleet operating
in outer Bristol Bay was disbanded by t
close of the month, with many of

the vessels
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reassigned to trawling fleets in the Gulf of
Alaska.

Soviet sources announced that 5 of their
SRT-M type trawlers had been fishing shrimp
in the Gulf of Alaska since February 1965[,
and that by late April had caught nearly 23
million pounds of shrimp. It was reported
that 2 additional SRT-M trawlers had recent-
ly been sent to the Gulf of Alaska to join the
shrimp fishery. The Soviets were believed
to be fishing the known stocks of shrimp in
the Kodiak region where they conducted a
shrimp fishery in fall 1964.

After moving out of the king crab pot sanc-
tuary in late March, the king crab factoryship
Pavel Chebotnyagin and her two sisterships
Aleksandr Obukhov and Konstantin Sukhanov
worked their tangle-net fishery northeast of
Unimak Pass throughout most of April. Last
April reports were that the Soviet king crab
fleets were about 80 miles northwest of Port
Moller in the same area as the Japanese king
crab fleets.

Japan: A second shrimp fishing fleet, the
factoryship Einen Maru, accompanied by 15
trawlers, began operations about 45 miles
northwest of the Pribilof Islands in late April.
The factoryship Chichibu Maru, which has 12
trawlers assigned to her, also operated on
the accustomed shrimp fishing grounds north
and west of St. Paul Island throughout April.
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Fig: 4 = Japanese factoryship Einen Maru freezes and processes
shrimp caught by its 15 trawlers.

The first of 7 Japanese fish meal fleets
scheduled to operate in the eastern Bering
Sea in 1965 appeared on the outer Bristol Bay
"flats'" in late April. That fleet, composed of
the factoryship Gyokuei Maru and 26 trawl-
ers, reportedly left Japan on April 9 and ar-
rived on the fishing grounds 85 miles north
of Unimak Pass about two weeks later.

Throughout April, the Japanese king crab
fleets of the factoryships Tokei Maru and
Tainichi Maru, with 10 tangle-net handling
trawlers, operated in outer Bristol Bay north-
west of Port Moller.
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Japanese vessels did not participate in 4.
halibut long-line fishery in the eastern Be;

Sea which began in late March of this year,
The only long-line fishing reported as of th:
end of Aprilwas the processing-fishing vesge
Kotoshiro Maru, licensed to be accompanie;’
by 3 long-line vessels, operating near Sem:;
sopochnoi Island in the western Aleutians,

Tl

Fig. 5 = Workboat astern and wooden trawler alongside the Japs
nese fish meal factoryship Gyokuei Mam,

The Japanese factory trawler Tenyo Mar
No. 3 was reportedly operating north of Ati
Island in the central Aleutians in late Apri!
It was believed that 5 other factory trawlen
and one smaller side trawler said to be op:
erating off Alaska were also fishing along
the Aleutian Islands.

Fig. 6 = Fish on the foredeck of Japanese fish meal factoryshiy
Gyokuei Mamu,

All 4 of the Japanese trawlers licensed

to operate in the Gulf of Alaska by May 19

were fishing in the area in April. The ves



Jiy 1965

jachiko Maru fished for Pacific ocean perch
west of Unimak Pass throughout April.
Ty Taiyo Maru No. 82 shifted from the Be-
xy Sea about mid-month and joined the Ta-
Khiko south of Unalaska Island. The Dai-
&1 Maru No. 12 alternated between Alba-
F7s Bank olf Southwest Kodiak and Portlock
Ek east of Kodiak. Except for a brief peri-
oin early April when the Daishin No. 12
fued for shrimp off southwest Kodiak, her
1wling efforts have been for Pacific ocean
pch. The fourth Japanese Gulf trawler
~Abono Maru No. 53 appeared on Albatross
Fliabout mid-April. All of those vessels

a factory trawlers of 1,500 to 3,500 gross
1
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J\UAL KELP AND
i RING EGG HARVEST:
" [he annual harvest of kelp and herring
&5 was conducted in the Sitka and Craiga-
‘15 during April. Participationinthat fish-
¢ has increased from 2 buyers in 1962 (the
it year commercial harvesting was per-
1ied by the state) to about 18 buyers in 1965.
Iing the period, the price to the producer
ireased from 5 to 20 cents a pound and the
mber of producers has jumped from 40 to
¢r 200. In 1962, about 48,000 pounds of
Iy and herring eggs were harvested. The
/5 quota was set at 300,000 pounds, of which
tCraig area was allotted 200,000 pounds
¢ the Sitka area 100,000 pounds.

One processor, operating a fleet of 4 salm-
teiners in the Sitka area, tookanestimated
00 pounds of kelp and herring eggs. The
hers picked up the egg-ladened kelp from
ivesters working in skiffs. The seiners

b provided the boxes and supplies to the
lvesters and hauled the kelptoCraigwhere
irew of 50, working aboard scows, did the
ling and packing. The method of process-
l!involves packing 200 pounds of kelp into
'vallon kegs, layered with 100 pounds of

. Once filled, the kegs are flooded with
lirated brine and sealed. The kegs, or
Ir'els, are then shipped south ready for ex-
It to Japan.

Jany S

aska Fisheries nestigations

ITER SURVIVAL OF PINK SALMON EGGS:
Pink salmon eggs in Southeast Alaskaand
"8 of Prince William Sound seem to have
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shown good survival in spite of severe low
winter temperatures. A deep snow cover
may have been the reason. Prince William
Sound winter survival observations showed
considerable variability in survival, with the
excessive mortalities attributed tosecondary
effects of the severe earthquake of a year
earlier. In many sections, areas with excel-
lent egg survival were interspersedwithare-
as of 100-percent mortality. An aerial photo-
graphic study during April of Prince William
Sound pink salmon streams showed thatagra-
dation, degradation, and channel relocations
were still in progress as a result of land
elevation changes during the earthquake.
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PINK SALMON TRANSPLANT SUCCESSFUL:
During fall 1964, biologists of the U, S.
Bureau of Commercial Fisheries, in cooper-

ation with Alaska's Department of Fish and
Game, used a commercial fishing vessel
equipped with live tanks to introduce 1,305
female pink salmon into Sashin Creek at
Little Port Walter. The transplant produced
about 310,000 preemergent alevins or about
14 percent of potential egg deposition, which
is in the range of higher levels of fresh-wa-
ter survivals observed previously at Sashin
Creek. The production of 1964 brood year
fry exceeded that of all other even-numbered
brood years since 1942 and odd-numbered
brood year fry for five years since 1941.
Unless the introduced 1964 brood of pink fry
experience a marine mortality in excess of
99 percent, the returning run in 1966 will be
larger than the parent run.

The use of commercial fishing vessels
equipped with live tanks makes it possible to
capture large numbers of adult pink salmon
and transport them to barren or low-pro-
ducing streams at relatively low cost. This
technique may allow the reestablishment of
many runs previously destroyed, as well as
allow the introduction of pink salmon innew -
ly created spawning areas.
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BROOKS LAKE
RED SALMON FRY SURVIVAL:

A general appraisal of fresh-water mor-
tality rates with the use of computer equip-
ment shows that the average monthly mor-
tality rates of red salmon fry have been 14.7
percent. An analysis of Brooks Lake red
salmon stocks for the 1957-1961 brood years
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shows monthly mortality rates ranging from
16.9 to 20.7 percent, indicating substantially
lower survivals in Brooks Lake compared to
the rest of the Naknek system. The Ugashik
system shows an average monthly mortality
rate of 14.2 percent.

American Fishery Advisory Committee

RECOMMENDATIONS MADE AT
WASHINGTON, D, C., MEETING:

Increased development of the underutilized
fishery resources of the United States was
recommended by the American Fisheries Ad-
visory Committee which met in Washington,
D. C., during May 1965. The Committee, es-
tablished in 1955 to advise the Secretary of
the Interior on fisheries matters, concluded
that a larger domestic fishery catch and a
subsequent improvement of the American
fishing industry would result in stronger com-
petition with rising imports of fishery prod-
ucts.

A five-step program was outlined by the
Committee as a means of increasing the com-
mercial catch by United States fishermen:

(1) Federal construction of one or more ves-
sels of a proven type for use by the industry
in demonstrating new methods of profitably
harvesting underutilized fishery resources;
(2) Automation of harvesting and processing
techniques to reduce increasing labor costs;
(3) Development of new and high-quality prod-
ucts with built-in marketing services de-
signed to attract consumers; (4) Studies lead-
ing to establishment of uniform State com-
mercial fishing regulations, and removal of
those which unnecessarily inhibit development
of fishery resources; and (5) Continuation of
intensive efforts to develop an acceptable fish
protein concentrate.

Other recommendations made by the Com-
mittee included enactment of legislation to
extend the Fishery Loan Program, scheduled
for termination on June 30, 1965, and the con-
tinuation of research on the effects that pes-
ticides, pollution, and the destruction of fish
spawning and nursery areas have on fishery
resources.

Staff members of the U, S, Fish and Wild-
life Service briefed the Committee on domes -
tic and international problems affecting the
United States fishing industry; fisheries leg-
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islation; oceanography; quality improvement
in fishery products; special programs involy.
ing the International Biological Program,
International Cooperation Year, the Potomac
River Project, and the program of the Burea;
of Commercial Fisheries during fiscal year
1966.

The Committee agreed that development
of an acceptable fish protein concentrate
would provide the domestic fishing industry
with a market for underdeveloped fishery
resources readily available in coastal water;
Scale models of fish protein concentrate proc
essing-units developed by the U, S. Bureau ()
Commercial Fisheries at Beltsville, Md.,
were inspected by the Committee during the |
Washington, D. C. meeting.

Note: See Commercial Fisheries Review, December 1964 p, 25
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California |

PELAGIC FISH POPULATION |
SURVEY CONTINUED:

M/V "Alaska”™ Cruise 65-A-2-Pelagic Fisl
(April 1-10, 1965): The objectives of this
cruise by the California Department of Fish
and Game research vessel Alaska in the
coastal waters of southern California from I
Hutington Beach to Ventura were to: (1) ‘
experiment with the midwater trawl to im- |
prove its effectiveness as a sampling device;
(general objectives were to improve net o- |
pening, ease of handling, and fishing-depth
determination); (2) test the wireless depth
telemetering system in the field and develop
operational techniques; (3) evaluate two
small midwater trawls for possible use on
pelagic fish surveys; and (4) observe anchov
schooling behavior and reaction to midwater
trawling.

The large (50-foot) midwater trawl used
on the cruise was fished with various otter
door hook-ups and net-spreading devices.
The best apparent net opening was obtained
with regular large hydrofoil doors positior -
ed 3 fathoms in advance of the headrope, ari
some new hydrofoil quarter-doors 13 fatho s §
ahead of the footrope. The upper bridle wa
463 fathoms long, and the lower was 45. ‘
Twenty-four trawl floats were attached to t!
headrope. This arrangement gave a vertici3
net opening of 42 feet and an estimated 40~ t¢
45-foot horizontal opening. The most 8i
icant improvements obtained were a greate!§
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sontal spread of the foot rope and easier
ging during the setting operation. The
spr bottom bridles caused the net to fish
oms deeper than previously.

it fishing depths were determinedatvari-
mspeeds and with various amounts of cable.
yatio of cable out to fishing depth ranged
rg6.5 to 1 with 40 fathoms out to 3 to 1
§1/00 fathoms out. The net reacted slowly
) ged and cable length changes. It usually
m¢red 5 or more minutes for the net to
taize at a constant depth.

lyireless depth telemetering system
iro Net Sonde model FNZ-5) was tested
iif:ccellent results. With that system, net
%=] fish schools, and sea bottom are si-
qur eously displayed on an echo-sounder
%=11"ecorder. A dial readout is also pro-
ixc¢{or more precise net depth determina-
o> The system was operated to its maxi-
muiepth of 65 fathoms and performed well
m¢ 21l weather conditions.

l5-foot midwater trawl was fished to
z-friine its value as a sampling device on
#-]c fish surveys. But the trials were
irxcl by extremely poor weather and a scar-
ik fish. Comparative advantages over
ueerge net were ease and safety of handling,
#:¢¢d manpower requirements, and the a-
Jilliio operate under more adverse weather
XsIions.

I0-foot midwater trawl was fished from
¢=l. Small hydrofoil doors gave an excel-
Emhrizontal spread but excessive door re-
f=ce and small mesh size reduced towing
et Such a trawl may be useful for cap-
e fish samples in extremely shallow bays,
rr=idirty" water. The vessel's 50-foot
“=wvas towed toward anchovy schools lo-
8-trisually. Aircraft and vessel observa-
0®ihowed the schools moved out of the
22°i's path as it approached, with the re-
-2t catches were small or nonexistent.
[=; mall anchovy schools were located by
22lounder in deep water during daylight
%9* Tows made through those areas yield-
1%, 150 pounds in a 20-minute tow. With
16i% ) “oach of darkness those anchovy schools
®-ir=d and rose close to the surface.

i we_ather was bad throughout the cruise
8% tailed much of the scheduled work. No
l:g:onc.entra'gions of fish were located or
-____\clurmg this cruise.

¢ Commercial Fisheries Review, May 1965 p. 13.
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Central Pacific Fisheries Investigations

FORECAST FOR SUMMER 1965
HAWAIIAN SKIPJACK TUNA FISHERY:
Environmental conditions for catching
skipjack tuna (aku) in Hawaiian waters looked
favorable starting in February this year,ac-
cording to scientists of the U, S, Bureau of
Commercial Fisheries Biological Laboratory,
Honolulu, Hawaii, who predict that the sum-
mer 1965 skipjack tuna catch will be average
or above average.

The skipjack is Hawaii's dominant fishery,
with about 10 million pounds landed every
year. The peak of the catch is midsummer
and the July take is about 10 times that in
February.

The Bureau's Honolulu Laboratory's sci-
entists have found that at least two environ-
mental conditions affect the availability of
skipjack during the summer. One is thetype
of water around the islands during the peak
fishing season. The other environmental
condition is the time that the nearshore wa-
ters start to become warmer in late winter
or early spring. Running westward across
the Pacific lies one of the major oceanic
currents, the California Current Extension,
which sweeps from the coast of Mexico to
join the Equatorial Current west of the inter-
national date line. Its waters are lower in
salinity than those of the adjacent North Pa-
cific Central Water. In most summers, the
northern edge of the California Current Ex-
tension moves northward, bathing the Hawai-
ian Islands in warm water of low salinity.

When the water starts warming up in ear-
ly February and when the lower salinity wa-
ter reaches the islands in the summer, the
skipjack tuna catch is good, or has been for
the 13 years for which precise records of
the U, S. Bureau of Commercial Fisheries
are available. When the water warms up in
late March and the lower salinity water does
not reach the islands in summer, the catch
is low. When one of those conditions occur
but not the other, the skipjack catch is about
average.

The Bureau scientists say that no one can
yet predict whether the lower salinity water
will or will not reach the islands, but the on-
set of the warming trend is readily measured.

This year (1965), the scientists say initial
warming of the water began late in February,
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which is one indication that the 1965 skipjack
tuna catch will be average or possibly above
average. Annual mean salinities this past
April seemed to show a declining trend. On
that basis, an oceanographer of the Bureau's
Honolulu Biological Laboratory concluded
that the environmental conditions looked fa-
vorable and that average or above average
availability of skipjack in Hawaiian waters
could be expected during summer 1965.
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TUNA BEHAVIOR AND RESPONSE
TO SIGNALS STUDIED:

Live tuna caught in Hawaiian waters dur-
ing an April 1965 cruise by the U. S. Bureau
of Commercial Fisheries research vessel
Charles H. Gilbert were returned to the Bu-
reau's Biological Laboratory at Kewalo Basin,
Honolulu, Hawaii, for fish behavior studies.
A total of 68 live tuna in the Laboratory's
holding tanks were being taught to respond to
simple electrical and acoustical signals in
the! course of research on what and how well
tuna hear and see.

Fig. 1 - Behavior study tank (without quonset hut mounted) for
skipjack tuna.

The information gained from the fish be-
havior studies is a basic requirement if fish-
ing techniques are to be significantly im-
proved, says the Area Director of the U, S.
Bureau of Commercial Fisheries at Honolulu.
The fish behavioral work is directed by a
scientist of the Bureau's Honolulu Biological
Laboratory who is assisted by a group of
biologists who know more about the world of
the yuna, probably, thananyone else anywhere.

One of the interesting results that has
come out of those studies is knowledge that
tuna really cannot see nor hear very well, in

™
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the human sense. Work at the laborator
has shown that tuna cannot distinguish fo:
of objects underwater nearly as well ag
mans can. One of the laboratory biologi;
did this by giving himself and his cow
the same tests he gave the fish. The
gist who is studying how well tuna hear f
they are most responsive to sounds nea
cycles a second and are deaf to sounds hi
er than 2,000 cycles a second. The huma
ear, by comparison, hears sounds up to
15,000 cycles a second or more.

At the Bureau's laboratory, daily trai;
sessions are held with the tuna. In leam|
ability, the fish are much like people, th:
biologists say. Some are very quick to ¢
others seem to learn nothing. The "star
pil" was a skipjack tuna that learned the
simple visual acuity routine in 3 days. 1{
fish does not learn within 1 week, it is r¢
placed with another.

288
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Fig. 2 = Skipjack tuna behavior study tank with quonset hut
mounted.

The tuna collected by the Bureau's re:
search vessel Charles H. Gilbert cruise
were caught on Pengiun Bank and on the }
ward side of Oahu between Honolulu and
Kaena Point. Tuna caught at sea werepl
in portable tanks aboard the vessel. On !
turn to the laboratory at Kewalo Basin, &
were put in 24-foot portable swimming p»
which constitute the fish-testing facility.
Tuna are very sensitive to handling. It U
only after a long period of researchat t1
Bureau's Honolulu Laboratory that meth
have been designed to keep them alive i)
long periods.

Note: See Commercial Fisheries Review, May 1965 p. 4

% ok ok ok %

TRADE WIND ZONE

OCEANOGRAPHIC STUDIES CONTINUE!
M/V "Townsend Cromwell” Cruise 1/

(March 8-28, 1965): A predominantly S&

westerly flow south of the Hawaiian Islap

and a variable and complex flow to the S¢

again was the characteristic flow patterz
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ea investigated during the March 1965
e ofthe researchvessel Townsend Crom-
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release of drift bottles, and other oceano-
raphic data.

The vessel, operated by the U. 5. Bu-
of Commercial Fisheries Biological
Honolulu, Hawaii, on March 28

siic cruises to determine the rate of

e in the distribution of properties in the
wind zone of the North Pacific Ocean.
irea of operations was in the Central
llon Pacific bounded by latitudes 10° N.,
7¢., and longitudes 148° W., 158° W.

2 flow pattern observed during March,
\hat from the previous month's cruise,
:d from the flow pattern of a year ear-
The eddies observed during this latest
¢ were less well developed in the north-
crtion of the cruise area while the south-
weii'ly flow in the southern portion was
dxer. As compared with observations in
‘@liary 1965, the more sharply sloping

of the 20° C. isotherm surface showed
e latter flow had intensified. A com-
iystem of eddies still remained east of
lands during this latest cruise.

ring the cruise, surface temperatures

| to rise to 26° C. (78.8° F.) south of

., an increase of 1° C. since the previ-

ruise. North of 20° N., however, cool-

ngid continued. The lowest temperature
*eded was 20.50 C. (68.9° F.) in the north-

frn corner, a drop of 0.50 C. since Feb-

lotal of 43 oceanographic stations was
t.ed along the cruise track. At each sta-
i:mperatures and samples for salinity
iies were obtained at depths to 1,500
s (4,921 feet). In addition, deep casts

00 {00 meters (13,123 feet) were taken at
#ns 21 and 25 and a cast to 5,000 meters
K. feet) was taken at station 38.

- "1 flocks sighted during the cruise num-

)€1 13 as compared with 41 in February.

Ol i rast with the previous month's cruise
1108t were sighted in the southeastern

&0 of the cruise area, the bird flocks

¥8&:: oncentrated in latitudes north and south

ﬁil'.shnda along 154° W. and 157° W.

__lier operations during the cruise in-

! taking the usual series of bathythermo-

|, 8ea surface temperatures (including

& of a Hytech salinity-temperature-

#itu recorder on an experimental basis),

ote: See Commercial Fisheries Review, May 1965 p. 15,

N

> =
B o
= =

Federal Purchases of Fishery Products

DEFENSE DEPARTMENT'S
NEW INSPECTION REQUIREMENTS
FOR CHILLED AND FROZEN FISH:

New inspection requirements, effective
July 6, 1965, for chilled or frozen fish pur-
chased under Federal Specification PP-F-381
by the U, S, Department of Defense were an-
nounced in Headquarters Notice to the Trade
No. 44 (65) of May 3, 1965, issued by the De-
fense Subsistence Supply Center (DSSC), Chi-
cago, Ill.

The new inspection requirements are con-
tained in DSSC Articles 345 of July 6, 1965
(which replace DSSC Articles 345 of January
4, 1965), and will be cited in DSSC contracts
for chilled or frozen fish awarded on and aft-
er July 6, 1965,

Copies of the revised inspection require-
ments may be obtained from regional offices
of the Defense Subsistence Supply Center.
Note: See Commercial Fisheries Review, Feb, 1965 p. 41,

Fish Species Identification

NEW AND QUICK METHOD DEVELOPED
FOR SPECIES IDENTIFICATION OF
PROCESSED PRODUCTS:

A new and simple, but precise, method for
identifying the species of processed fish has
been developed by the U, S, Bureau of Com-
mercial Fisheries Technological Laboratory,
Gloucester, Mass. The species of fish can
be positively identified in less than an hour
by this new method of identification. It is
considered a major improvement over other
species identification methods which require
more time and more highly trained personnel.

The new technique developed by the Bu-
reau's Gloucester Technological Laboratory
uses cellulose polyacetate strip electropho-
resis to separate the soluble protein of fish
mus<cle into patterns thereby establishing a
distinctive fingerprint for each species of
fish. The method can be applied under field
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Fig. 1 - Equipment used in new quick method of identifying spe~-
cies of processed fish,

conditions by anyone without special training
in laboratory techniques. This testing meth-
od will be an invaluable tool to processors
and buyers in positively identifying fish used
in preparing processed fishery products such
as fish sticks, fish portions, and other proc-
essed fishery products.

T | 1 Haddock
Y TWcod
BT 0 Cusk
B Bl 0cean Cat

Fig. 2 - Shows identifying species pattems obtained by new meth-
od of identifying species of processed fish.

Members of the fishery and related indus-
tries were invited to attend a meeting June 4,
1965, at the Bureau's Gloucester Technologi-
cal Laboratory to observe demonstrations of
this new procedure.

Vol. 27, No. |

Great Lakes Fisheries Explorations
and Gear Development

SEASONAL DISTRIBUTION AND
ABUNDANCE STUDIES OF ALEWIFE,
CHUB, AND YELLOW PERCH

IN LAKE MICHIGAN:

— MJ/V "Kaho" Cruise 24 (April 13-28, 196
This 15-day cruise was the first this year-;
a continuing series to extend knowledge on
the seasonal distribution and abundance of
alewife and chub stocks in Lake Michigan
and Green Bay and their availability to bot -
tom trawls. Other objectives of the cruise
by the U, S, Bureau of Commercial Fisheri ¢
exploratory fishing vessel Kaho wereto: (]
collect growth data on chub, alewife, and
yellow perch for biological investigations;
(2) collect fish and bottom samples forboti |
lism studies; and (3) obtain sculpin sample:
for technological analyses. The cruise pla:
was altered with fishing effort shifted to a
station in the southern portion of the lake b:
cause of ice conditions in northern waters.

Fig. lel-A 1, 500~pound lift of alewife by a Lake Michigantr 1
vessel,

Commercially significant quantities of
alewife were caught only off Port Washing -
ton, Wis. Catches of alewife were extrem::
light at all depths off Ludington, Mich., an
Manitowoc, Wis. Alewife were absent frors
all trawl catches made in Green Bay and
virtually absent in the open lake off Sturge:
Bay. Chub catches were generally light in
all areas fished. Only a small amount of
yellow perch was taken--one individual in
the open lake and a total of 56 pounds in
Green Bay.
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Fig. 2 - Lake Michigan and Green Bay explorations by M/V Kaho Cruise 24 (April 13-28, 1965).

LAKE MICHIGAN COMMERCIAL ALE- commercialtrawlers earlyin 1965as in 1964
'"E PRODUCTION SUMMARY: Lake Mich- | wheniceand storm.cond1t1ons were much legs
inalewife were not as readily available to severe. Commercialtrawlers started making
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Major Indicators for U.S. Supply of Fish Meal, Solubles,
and Oil, February 1965

Item and Period 1/1965 | 1964 1963 1962 1961
(Short Tons) . 3
Fish Meal:
Production:
Jahuary? <. L 2,770 2,092 2,335] 2,941 2,723
February ..... 2,257 2,313| 2,897 3,616/ 2,071
Jan.-Feb.2/ . .. 5,027| 4,405/ 5,232 6,557 4,794
Year 3/ .= : .- = 235,252|255,907|312,259(311,265
Imports:
January ...... 16,033 30,975| 18,495 25,427 9,531
February ..... 25,480| 35,309| 40,086| 18,819| 14,344
Jani=Febi ;.0 s . 41,513| 66,284| 58,581| 44,246| 23,875
VADTTR I e 5 g = 439,143|376,321(252,307|217,845
Fish Solubles 4/
Production: —
JANUATY Tedeierols o 907 1,501 1,662 1,808 1,620
February ..... 803 906 1,465 1,726 1,650
Jan.-Feb. 2/. . .. 1,710( 2,407 3,127 3,534| 3,270
Year 3il- 1035 st - 93,296/107,402(124,649(112,254
Imports:
January ...... 650 358 148 273 219
February ..... 1,665 524 169| 2,249 155
Jan.-Feb. . .. .. 2,315 882 317 2,522 374
YEeRLY K lei tiie aelen - 4,505, 7,112] 6,308] 6,739
. . (1,000 Lbs.). Wi T
Fish Oils:
Production:
January ...... 573 526 491 769 473
February ..... 478 229 358 408 356
Jan.-Feb. 2/ . .. 1,051 755 849| 1,177 829
Year 3/ .5 e v s - 180,198(185,827|250,075/|258,118
Exports:
JanUATY. o s = o o = - 165 79 509| 13,449
February ..... - 23,533| 2,458 21,647| 17,456
Jan.-Feb. . ..« « - 23,698| 2,537| 22,156| 30,905
Year wilione o iiee = 151,469]262,342(123,050]122,486
1/Preliminary.

2/Data for 1965 based on reports which accounted for the following percentage of pro-
duction in 1964: Fish meal, 89 percent; solubles, 89 percent; and fish oils, 99 per-
cent.

3/Small amounts (10,000 to 25,000 tons) of shellfish and marine animal meal and
scrap not reported monthly are included in annual totals.

4/No homogenized fish was produced in 1964,

¥R X X Xk

Production by Areas April 1965: Prelim-
inary data onU., é production of fish meal, oil,
and solubles for April 1965 as collected by the

U. S. Bureau of Commercial Fisheries and sub-

mitted to the International Association of Fish
Meal Manufacturers are shown in the table.

U.S. Production 1/ of Fish Meal, Oil, and Solubles,
April 1965 (Preliminary) with Com parisons
Area Meal Oil Solubles
Short 1,000 Short
Tons Pounds Tons
‘April 1965:
East & Gulf Coasts . « « . 9,184 10,009 3,004
West Coast2/ « « ¢ o o » 1,705 230 1,142
Tot1 NN NS b 10, 889 10,239 4,146
Jan, -Apr. 1965
Totalel, (o grigils o= 18,674 11,832 6,944
Jan. -Apr. 1964
Totalis TR I 15,651 5,824 7,293
11/Does not include crab meal, shrimp meal, and liver oils,
[2/Includes American Samoa and Puerto Rico,

¥* % % %k %
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Production, Fehruary 1965: During Febry-
ary 1965, a total of Z'?K,O’O'O—pounds of ma-
rine animal oils and 2,257 tons of fish meal
was produced in the United States. Com-
pared with February 1964 this was an in-
crease of 249,000 pounds of marine-animal
oils but a decrease of 56 tons of fish meal
and scrap. Fish solubles production amount-
ed to 803 tons--a decrease of 103 tons as
compared with February 1964.

U. S. Production of Fish Meal, Oil, and Solubles,
February 1965 1/ with Comparisons .
Feb. __Jan.-Feb.
Product 1119651 1964 | 1/1965 [ 1964 1964
. . (Short Toms). . "9
Fish Meal and Scrap:
HeYYiig, « . &% el o ik 298| 156 542 415| 8,881
Menhaden 2/, ,.... . - - 3/ 130[160,349
Tuna and mackerel 1,635| 1,486 | 3,549 |2,125| 21,113
Unclassified. .. ... . 324| 671 936 |1,735| 34,809
Totlats 54 siase 2,257(2,313 | 5,027 |4,405[225,152
Shellfish, marine-animal
meal and scrap 4/ 4/ 4/ 4/ | 10,100
Grand total meal and
HETap s e s Sl 4/ 4/ 4/ 4/ (235,252
Fish solubles:
Menhaden ........ - - - 60| 68,738
OLhER: & v 5 winie sysis s 803| 906 | 1,710 |2,347| 24,558
Totall; . WL . SbiSs 803| 906 1,710 2.407' 93,296
. o o o o (1,000 Pounds)osciiano
0il, body:
Herping . #5% ¢ blelen 124 8 287 132 10,354 !
Menhaden ........ - - 2/ 63]157,730
Tuna and mackerel . . 254 112 390 339 4,816
Other (including whale) 100 109 274 221 17,298
Total Bkl & &uitase . 478] 229 1,051 755{180,198
1/Preliminary data.
2/Includes a gmall quantity of thread herring.
3/Included in "unclassified. "
4/Not available on a monthly basis.
¥ %k %k %k X

U. S. FISH MEAL AND SOLUBLES:

Production and Imports, January-Febru-
ary 1965: Based on domestic producfion and
imports, the United States available supply of
fish meal forthe first 2 months in 1965 amounte ¢
to 46,540 short tons--24,149 tons (or 34.2 per-
cent) less than during the same period in 1964.
Domestic production was 622 tons (or 14,1 per’
cent) more but imports were 24,771 tons (or37 .
percent) lower than in January-February 196¢:
Peru continued to lead other countries withshi |
ments of 32,512 tons.

The United States supply of fish solubles
during January-February 1965 amounted to
4,025 tons--an increase of 22.4 percent as cox!
pared with the same period in 1964, Domestic
production dropped 29.0 percent, but imports
of fish solubles increased 162.5 percent.




. Supply of Fish Meal and Solubles, January-February 1965
Janua Jan.-Feb Total
1719851 1964 1965 | 1964 1964
§ B (SorL Ton®)s. o' s v s =
estic producuor;:
2/ 130 | 2/ 130 160,349
na and mackerel | T,914 639 | 3,549 2,125| 21,113
244 259 542 415 8,881
612| 1,064 936 1,735| 44,909
2,770] 2,002 | 5,027 | 4,405]235.252
2,408| 4,150 | 6,046 7,803 | 54,769
11,933|25,090 |32,512 55,222 | 348,025
1,102| - 2,080 1,051| 12,942
- 1,528 200 1,678 | 18,581
590 207 675 530 4,826
16,033(30,975 (41,513 66,284 439,143
18,803|33,067 [46,540 70,689 674,395
907| 1,501 | 1,710 2,407 | 93,296
100 85 249 345 1,553
| Africa Rep. - 109 | - 339 987
li:r countries 550 164 | 2,066 198 1,965
[ aotal imports 650 358 | 2,315 882 4,505
Lable fish
iolubles supply 1,557| 1,859 | 4,025 3,289 97,801
::‘:vyﬂ'h other, "
# rcent solids,

Ay= "1

Sardines

CINED STOCKS, APRIL 1, 1965:

~ n April 1, 1965--just before the new pack-
Xieason opened--canners' stocks of Maine

gSiines were down sharply from those of the

g8 date in 1964 and 1963.

~ inal data show the 1964 pack as 865,751
88ilard cases (100 cans of 32-0z.) canned
LX) plants in Maine. (Partially included is
® a1l winter 1964 /65 pack from Canadian
of 40,000 cases.) That was much less

“
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but more than the 754,000 cases packed dur-
ing the regular season in 1961 when fishing
was extremely poor.

The new Maine sardine canning season
opened on the traditional date of April 15,
1965. But in the light of past experience,
volume production was not expected until late
May or early June. With carryover stocks at
a low level, a pack of 1.5 to 1.6 million cases
has been predicted for 1965,

The new law legalizing year-round canning
of Maine sardines will remove the traditional
December 1 closing date for the packing sea-
son. The new legislation will open winter
canning to all Maine sardine packers and will
allow winter canning with domestic as well
as imported herring.

Note: See Commercial Fisheries Review, April 1965 p. 23.

Marketing

EDIBLE FISHERY PRODUCTS, 1964
AND FIRST HALF OF 1965:

Total supplies in the United States of edible
fishery products in 1964 dropped only fraction-
ally from the previous year's all-time high.

U. S. imports of fish and shellfish again rose
and provided nearly half the total available
supplies for the year. The 1964 domestic fish-
ery catch was below the previous year.

Supplies of fishery products were sufficient
during the year to maintain the U, S. per capita
consumption of fish and shellfish at 10.6 pounds
(edible weight). Per capita consumption of
canned fishery products declined in 1964, off-
setting an increase in consumption of fresh
and frozen fishery products.

More salmon, blue and king crab, haddock,

$y . : e in tuna were landed in 1964. But
i¥ihe 1,619,000 cases packed during 1963, and yeLlowt
Canned Maine Sardines--Wholesale Distributors’ and Canners' Stocks, April 1, 1965, with Comparisons 1/
B e Uni 1964/65 Season 1963/64 Season 1962 /63 Season
E o 4/1/65]1/1/65 |11/1/64]7/1/64]|6/1/64]4/1/64|1/1/64[11/1/63]|7/1/63]|6/1/63 |4/ 14’63 1/1/63
titors [1,000 actual cases| 236 238 291 234 254 291 261 308 217 215 264 271
ti__ 11,000 std. cases2/| 314 538 629 514 499 658 1,063 1,255 643 536 699 1,092

ie represents marketing season from November 1-October 31.
l‘r%-oz. cans equal one standard case.

Beginning with the

| ) mples,
aat above that given by the old sample.

Food Report of April 1, 1963, U.S. Bureau of the Census estimates of distributors' stocks were based
! 1 evised sample of merchant wholesalers and warehouses of retail multiunit organizations. The revised sample resulted in better

 '"1ge. The January 1, 1963, survey was conducted with both samples to provide an approximate measure of the difference in the
That survey showed that the estimate of distributors' stocks of canned Maine sardines from the revised sample was 13

U.S, Bureau of the Census, Canned Food Report, April 1, 1965.
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catches of other species were significantly
lower than the previous year, including At-
lantic herring (sardines), shrimp, ocean perch,
West Coast mackerel, albacore, bluefin, and
skipjack tuna, and North Pacific halibut.

Frozen stocks of fishery products onhand
at the beginning of the second quarter 1965
were down more than a tenth from a year
earlier. Cold-storage holdings of cod, had-
dock, and ocean perch fillets were substan-
tially lower. Stocks of fish sticks and por-
tions, halibut, whiting, shrimp, and spiny
lobster tails were below those for the same
period a year earlier. Crab and crab meat
(mostly king crab) were among several fro-
zen items held in larger quantity thanin 1964.

Although fishing effort is this year in-
creasing seasonally, supplies will likely
continue limited during the second quarter
1965 and prices will average higher than a
year earlier. Nearly half of the domestic
catch of edible fish will be landed during
June-September, with the peak reached in
July and August. As a result, stocks of many
popular frozen fishery products will not be
replenished until then.

Present market conditions point to in-
creased imports of edible fishery products
this year, particularly shellfish products and
groundfish (cod, haddock, etc.) blocks for
producing fish sticks and portions. The Uni-
ted States continues to be the world's largest
importer of fishery products even though un-
used resources with a potential, perhaps as
much as five times the present catch, are
available in waters usually fished by United
States fishermen.

Note: This analysis was prepared by the Bureau of Commercial
Fisheries, U, S. Department of the Interior, and published in
the Department of Agriculture's May 1965 issue of the National
Food Situation (NFS=112).

=

TENNESSEE RIVER HARVEST
DECLINE RELATED TO OVERFISHING:
Overharvesting has played a definite part
in the decline of Tennessee River mussel
beds. That was announced in a progress re-
port issued in early May 1965 on a Tennes-
see Valley Authority (TVA) study of the prob-
lem begun in 1963.

Mussels

A mussel takes at least 10 years to grow
a marketable shell, and TVA biologists es-

Vol. 27, No, 1

timate the mussel boats have been taking
shells from the Tennessee about 20 times ag
fast as they were being replaced by natural
growth. The 1964 mussel harvest on the riy.
er dropped to a record low of only 2,100 tong
valued at about $294,000. In previous years
the harvest had often been above 10,000 tons,
valued at up to $1.3 million.

The growing demand from the Japanese
cultured pearl industry, which uses bits cut
from the mussel shells as cores for pearls,
has brought high prices in recent years, anc|
this has encouraged heavier mussel fishing.
The States are moving to meet the problem
with limits on harvesting. Tennessee alreaj
has passed a licensing and control law, and |
Alabama and Kentucky agencies are con- !
sidering similar regulations. l

TVA biologists using a sampling dredge
and SCUBA diving equipment examined over
500 miles of Tennessee River bed, from Wat
Bar Dam in east Tennessee to the river!s
mouth. The examinations showed that in mos
cases areas which formerly were productive
mussel beds now have only a fraction of the
mussels there in past years.

Little evidence has been found to indicate
water pollution or disease as causes of the
decline, although the more valuable mussel
species will not tolerate the thin film of silt |
that now covers much of the old river bottong‘

The best Tennessee River mussel beds
now are in areas downstream from the dams
where there is enough current to keep the
river bottom clean. Over 175 miles of rive!
channel is still good habitat for the preferre
commercial mussel species, and overhar-
vesting is considered the main cause of the
population decline in those areas.

Copies of the progress report on the mu¢
sel study are available from TVA and fror |
State conservation agencies. A detailed re -
port will be published in January 1966. Me:
while, a TVA biologist will continue someé
aspects of the study. More work will be dci|
on the possible effects of changes in fish p\
ulations (a young mussel spends part of its
life cycle as a parasite on certain fish), on
water quality, and on possible disease or
parasite infestation. (Tennessee Valley Auwr
thority, May 6, 1965.)

Note: See Commercial Fisheries Review, October 1963 p. 27

S
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inwv York

I=JERY LANDINGS, 1964:

~— otal landings of fish and shellfish in the
Imine District of New York during 1964,
emyusive of unclassified fish for reduction,
wwe 79.2 million pounds valued at $9.9 mil-
liiiex-vessel. Compared with 1963, that
wwia decrease of 38 percent in quantity, but
ampcrease of 7 percent in value. Lighter
liaings of menhaden, scup, and yellowtail
amiblackback flounders accounted for most of
tfkiccline in finfish landings. Shellfish, with
ttk:cception of oysters, showed an increase,
wwvi fotal landings up 11 percent in quantity
zamyl9 percent in value. In terms of total

Scup or
porgy

Hard clams
(meats

1964
Y;{luv:uﬂ o
ounders ATLANTIC OTTER TRAWL

e S
———

Whiting

Sea scallop
(meats)

Fluke

Blackback
flounders

Million
Poynds o 2 4 6 8

New York State marine catch of certain fish and shellfish, 1964
and 1963,

vwi:, shellfish ($6.8 million) exceeded the
vwie of all finfish by $3.8 million. result of reduced catches by otter trawls.
Because of the short supply, prices remained
high and the total ex-vessel value of the species
in 1964 was equal to that of the previous year.

rie 1964 catch of menhaden was down 54
gpientfrom 1963. The menhaden fishery was
zals lowest ebb in many years. The indus-
ttx fishery for species other than menhaden

% - : : . 3
Hmileveloped into a large-scale operation, O e L

A mentonly in the catch of scup. It was gener-
ecyensating in part for the short supply of ally a poor season. The fishing effort in
roxiaden. Raritan Bay has declined steadily due to poor
ighter landings of scup or porgy (down fishing and is expected to decrease further.
mtly 1 million pounds from 1963) were the

New York Marine Landings, 1964 and 1963
pecies 1964 19631/
fish: Pounds Value Pounds Value
- R e o0 (ol Slke < iolcwrhasial us. o plinyis 675,115 109, 426 696,750 102,295
figh s 55 e gD L AN LS 1,066, 655 126, 161 1,151,041 147,966
L o o A S e R T 516,500 72,220 882,200 137,659
Rer R EravESOlE s § cihieic o ] brissie lois Wi 14,620 2,072 9,200 1, 140
AT R R e S M SR 1, 440, 640 74,031 1, 842,525 98,483
RIS raagee & S ML SR RS ARAN 3,561, 810 233,403 4,668, 675 287,940
FRTVE RN v i, T e 1,853,780 445,448 1, 305, 865 368,564
Bluclassifiedihcle s ol al ot ioiie fore s 900 45 400 16
R A ha ' b m s s » s Bs e @ e e 42,424,700 516,226 91, 650, 540 1,013,680
FPOIgy « o « & . S s @ie. u e e m en o s 8, 343, 820 783,648 9,807,715 783,613
IS INRRIEeNIE oiis/ s o o0 5 o e o O 500,740 95, 821 576, 360 108, 664
RS s < '« 6.5 e 6 5w e e e 965, 500 138,439 626, 100 94,061
(| TR £ o o ol s e s e e 3,123,200 159, 323 2, 367, 660 111,415
FUTT T (o R S 3, 198, 340 260,785 3,193, 670 244, 349
o GBS 5 . 0.2 B AR 67,686, 320 3,017,048 118,285, 651 3,499, 845
t ellfish:
o R N e % 5 s i i 5 e 546,715 305,747 380,055 210,204
I R e e st o)leier e a s e 5,402,292 4,135,545 5,311,032 3,581,797
Rawf.....,............. 5,856 1)464 8’432 2'257
Soft..,.....,,_ e s 010 8 0 0 o 1&,832 55,677 981592 27’527
ST 0 5 o Ot T U 1,217,676 108, 852 974, 304 90, 524
B 0 0G0 o T R 40,950 7,989 22,320 4,797
k’su'!.o-'ounooinolo.oo 124,950 161512 741340 10’604
| e Rt alal s oiisi s s s 5 o0 213,468 315,037 394, 468 572,688
P s a ke s » & < s oo s 500 687,096 731,474 302, 374 291,676
T 510008 G O Y 2,044, 332 1,114,682 1,924,371 894, 620
b e s s ss o o2 s 1,007,130 74,008 872, 120 i
8 S e B oot o & o o s o & e 11,471,297 6,866,987 10, 362,408 5,754,519
AR T SN s s ¥ 'alis 5 slle a7 o w0 79, 157,617 9, 884,035 128, 648,059 9,254,364
B““"e_d- In addition to the catch in the Marine District there was a catch, principally shad, in the Hudson River District in 1963
aling 250,000 pounds valued at $27,000. ;
'Does not include the catch of unclassified fish for reduction. Univalve and bivalve mollusks are reported in pounds of meats,
ther species are shown in round weight.
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The 1964 commercial catch of striped
bass in New York was the largest on record.
The major catch was made by haul seines.
Due to the quantity available, the ex-vessel
price was not high in 1964, ranging around 15
cents a pound.

Landings at New York City's Fulton Fish
Market in 1964 totaled 6.4 million pounds, a
decrease of 16 percent, or 1.2 million pounds
less than in 1963. The decline was due chief-
ly to a drop in landings of scup the early part
of 1964. Sea scallop landings increased and
held steady through the year.

Hard clam production increased slightly
in quantity and 15 percent in value as com-
pared with 1963, There was an increase in
the catchbydredges and adecline in the catch
by other gear. Oyster production continued
to decline with prospects for immediate im-
provement doubtful. In-the-shell oysters for
the half-shell trade sold at very high prices,
ranging from $11-$15 a bushel. The bay
scallop harvest came back strong after a
very poor start.

X % %k Ok

NEW SITE FOR WHOLESALE
NEW YORK CITY
FISH MARKET APPROVED:

The Site Selection Board of New York City
on April 26, 1965, gave its unanimous ap-
proval to the City's acquisition of 100 acres
of land in the Hunts Point section of the
Bronx, contiguous to the 126-acre New York
City Produce Terminal, for the establish-
ment of a wholesale fish and a wholesale
meat market. The combined produce, meat,
and fish sections of that facility will form
the world's largest perishable food distribu-
tion center.

The proposed fish and meat markets will
be designed to house the fish dealers located
in the existing Fulton Fish Market and the
wholesale butchers in the present 14th Street,
Brook Avenue and Harlem Meat Markets in
modern quarters with truck loading plat-
forms and direct rail connections. The new
facility is planned to have 300-foot wide mar-
ket streets to eliminate traffic congestion
and will be provided with ample parking
space. During the planning period, the con-
sultants will work closely with the dealers
to include all desirable features to make the

Gloucester trawler Manuel P. Domingos docked in
New York City's Fulton Fish Market, In the back-
ground is the "Old Shed," the older of two sheds
used to sell and handle the salt-water fish received
by truck, rail, and steamship from all over the world,

new wholesale market facility the most ef
cient possible.
Note: See Commercial Fisheries Review, November 1964 p»

North Atlantic

SOVIET FISHING ACTIVITY
OFF COAST, MAY 1965:

A total of 57 Soviet vessels was obsert
in the North Atlantic during the earlypart
May 1965 when an aerial reconnaissance
flight was made to observe foreign fishinj
activity, The vessels sighted were identi

Fig. 1 - Soviet factoryship stern trawler of 300 feet, fishing
northern edge of Georges Bank in the North Atlantic.



iy 1965

i i, = Inthe foreground, a 500-ton Soviet side =fishing trawlerop=
ting in the Grand Banks area of the North Atlantic.

i’ factoryship stern trawlers, 27 side trawl-
i, T refrigerated fish transports, and 1 tug,
lhing operations were widely scattered over
/0-mile area from south of Nantucket Is-
i to the southwest part of Georges Bank
lranographer Canyon), with the heaviest
sel concentration at the latter position.

loviet vessels fishing areas south and
theast of Nantucket Island about early May
re taking substantial quantities of red hake
tlesser amounts of whiting, The main

np of vessels on Georges Bank were catch-
inerring mostly, and some whiting. Reduc-
i plants on several of the stern trawlers

'e in operation,

B -

L1

class Soviet factoryship stem trawler in the North
tatic, Equ.ippe(jlm freeze, can, and process fish meal and oil.

- Juring a reconnaissance flight about mid-
flh, 19 Soviet vessels were sighted--4fac-
'ship stern trawlers, 11 side trawlers, 3
‘i gerated transports, and 1 tanker. The
" Covered started south of Nantucket Is-

! and included the area between Atlantis
7on and Corsair Canyon along the 100-
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Fig. 4 - A Soviet combination=type 145 -foot vessel capable of drift
gill-net fishing ortrawling. Herring catches are salted in barrels
and later transferred to a mothership,

fathom contour. Vessels were fishing and
catches appeared to be spotty, consisting
mostly of herring,

On another flight toward the end of the
month, 20 Soviet vessels were spotted and
identified as 16 side trawlers, 1 factoryship
stern trawler, and 3 support vessels. None
was fishing. Most of them appeared to be
either transferring or waiting to transfer
their catches. This flight covered the Con-
tinental Shelf area northeastwarda distance
of 90 miles, and the south and western por-
tion of Georges Bank., Visibility was very
poor because of fog.

Fig. 5 - Refrigerated fish transport used by Soviets in North Atlantic
fishery to transport fishing vessel catches to the U,S.S.R,

These observations were made by the staff
of the Fisheries Resource Management Office,
U. S. Bureau of Commercial Fisheries,
Gloucester, Mass. Weekly reconnaissance
flights are made in cooperation with the U. S.
Coast Guard.

Note: See Commercial Fisheries Review, June 1965 p. 27.

S
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North Atlantic Fisheries Explorations
and Gear Development

TUNA AND SWORDFISH DISTRIBUTION
STUDIES IN WESTERN NORTH ATLANTIC
CONTINUED:

M/V "Delaware” Cruise 65-3 (March 30-
April 23, 1965): Bluefin (Thunnus thynnus) and
yellowfin tuna (Thunnus albacares)were caught
during long-line investigations by the U, S, Bu-
reau of Commercial Fisheries exploratory
fishing vessel Delaware along the north front-
al edges of the Gulf Stream east of Cape Hat-
teras, The two-part cruise was designed prin-
cipally to survey tuna distribution and abun-
dance in areas which had not been previously
investigated at that time of year.

Vol, 21, No,

LONG-LINE SETSAND CATCH: Eightge
of long-line gear were made during daylig}
hours and one set was made at night, with
total of 4,400 hooks fished, Hooks baited w
squid and herring were spaced at 20-fatho;
intervals and fished at depths below 15 fathoy

Bluefin tuna were found at 5 stations wj
catch rates of 3.3 and 3.2 fish per 100 hoo}
at 2 of those stations. This is the highest
bluefin catch rate recorded for the month
April in the area fished and is evidence th;
more than scattered numbers of this specj
may be available in the area of the Gulf Strez;
immediately adjacent to Cape Hatterasdur
early spring. Average round weight of bliy
fin taken during the cruise was 245 pound:
and the weight range was 173-372 pounds,
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Shows station pattern of M/V Delaware Cruise 65-3 (March 30-April 23, 1965). Drift of long-line sets is shown by dashed lin¢
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~ jevious long-line catch data for yellowfin

~:n that region from late April through May
sted substantial concentrations (M/V Del-
cruises in April-May 1960 and April-
[964) whenup to 14 and 19 fish per 100 hooks
recorded, Special effort was made on
ruise to determine the availability of
;bundances earlier in the month of April,
ts of the survey suggest yellowfin were
nting the area at that time., The species
ag ken at 5 stations, with the highest catch
of 3.8 fish per 100 hooks at the station

il on April 15, The average round weight
i ylowfin tuna on the cruise was 85 pounds
ndi¢: weight range was 33-149 pounds.

Jiacore tuna (Thunnus alalunga) were
fosrin very small numbers at 5 stations, with

thieizhest catch rate 1.0 fish per 100 hooks at
omeelthose stations. The average round weight
of? icore tuna was 45 pounds, and the weight
raam 'vas 37-55 pounds. Two skipjack (Eu-
thiynis pelamis) tuna weighing 34 and 15

poous were taken, 1 at each of 2 stations
woexic, They were the first skipjack taken
easx:r than May north of Cape Hatteras., A
sitn} bigeyed tuna (Thunnus obesus), estima-
teedright 100 pounds, was taken at one sta-
tiomrind a single swordfish (Xiphias gladius)
of! I pounds was caughtatthe only nightTong-
limeation worked,

ler incidental long-line catches during
theenise were: 1 longbill spearfish (Tetra-
ptuar pfluegeri), 1 blue marlin (Makaira ni-
r"iis), 6 white marlin (Tetrapturus albidus),
§ ¥WWio (Acanthocybium solanderi), and 1
shi= tailed mola (Mola lanceolatus).

IVIRONMENTAL DATA VS. TUNA
AVWLIABILITY: General areas containing
de.‘-ﬁ{ble environmental conditions for tuna
aviah ility were through analysis of sea sur-
faoscimperature isotherm charts received by
raig: csimile equipment aboard the vessel.
Spoe€ > locations for long-line sets were de-
tes:d on the basis of supplementary sur-
faoce}d vertical (subsurface) temperature
Prf& data obtained within the general area.

-2 1S were positioned in relation to
coilli: .rm water interfaces (steep horizontal
thé2, | gradients) associated with the frontal
edfge-f the Gulf Stream.

{J tal of 7 sets as made toward or across
wieal-Erfaces to determine tuna availability
i E.he general temperature gradientstruc-
ungmesults at those stations indicated that
“tre associated with the mixed surface

layer on the warmer side of the interfaces.
Two sets at 2 separate stations were posi-
tioned, based on information from the other
sets, in the warmer water and about parallel
to the interface. Those 2 sets not only yield-
ed the highest tuna catches of the cruise,
but their comparative catch composition in-
dicated displacement of bluefin concentra-
tions by yellowfin concentrations over a one-
week period (April 8-15).

MODIFICATIONS TO LONG-LINE DECK
GEAR: Several modifications to long-line
gear-handling equipment on the deck of the
vessel were indicated during an earlier cruise
of the Delaware in October-November 1964,
For this cruise in April 1965, a redesigned
long-line reel was constructed with a heavier
frame, a larger core with increased length,

a heavier automatic levelwind, an auxiliary
hydraulic control near the reel, and an auto-
matic braking device. After minor adjust-
ments and a normal break-in period, the sys-
tem functioned smoothly, An improvedbranch=-
line tub, designed to reduce snarls and ease
branchline handling during setout, was given
initial trials, Further separation of branch-
line coils and baited hooks in the tubs was in-
dicated.

OTHER ACCOMPLISHMENTS AND OB-
SERVATIONS: With few exceptions, all viable
tuna, marlin, and shark caught on long-line
gear were marked with dart-type tags and
released. In cooperation with the tagging
program of the Woods Hole Oceanographic
Institution, Woods Hole, Mass., 28 bluefin
tuna, 16 yellowfin, 1 albacore, 1 big-eyed,
and 2 white marlin were released, A totalof
51 shark of assorted species was released
for the Shark Research Panel of the Ameri-
can Institute of Biological Sciences. Stomachs
and gonads from 40 tuna were frozen for anal-
ysis at the Bureau's Biological Laboratory,
Washington, D, C. Night light-dip net collec-
tions were made at 2 stations and a single
unproductive trolling transect at the end of
one station was made when what appeared to
be yellowfin tuna were observed breakingthe
surface, Five plankton tows were made, 3
during haulback of long-line sets, with an ex-
perimental surface net from the Woods Hole
Oceanographic Institution which samples the
top ten centimeters at the surface, Included
in the catches were 3 larval swordfish taken
at 3 stations.

Note: See Commercial Fisheries Review, February 1965 p. 31.
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North Atlantic Fisheries Investigations

WINTER DISTRIBUTION AND ABUNDANCE
OF GROUNDFISH SPECIES STUDIED:

M/V "Albatross IV" Cruise 65-3; Part I
(Fébruary 1-15, 1965), Part II {February 26-
March 2): To determine the winter distribu-

LEGEND
EISHING STATIONS

| ®- CRUISE 65-2 (I FEB-2 MAR)
[ O- CAUISE 65-4 (30 MAR-14 APR).

22
»

»
/ r jz e s
Fig. 1 = Shows fishing stations worked during M/V Albatross IV
1965 winter groundfish survey.

tion and relative abundance of groundfish spe-
cies from the Bay of Fundy southward to Hud-
son Canyon was the objective of this cruiseby
the U. S. Bureau of Commercial Fisheries re-
search vessel Albatross IV, All survey sta-
tions were not occupied as planned because of
difficulties encountered, but those from the
Bay of Fundy southward (including Browns
Bank) to the Northern Edge of Georges Bank
were surveyed, The remaining stations were
surveyed on a later cruise,

Fig. 2 - Fishing deck of M/V Albatross IV showing otter trawland
doors.
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Ocean perch were caught in the deep wa,
off Cape Cod and at several locations in
Gulf of Maine; haddock were caught arou;
Nova Scotia and on Georges Bank. A lar;
catch of good marketable sizes of blackb;
flounder was taken off St. Mary's Bay, No
Scotia, Moderate quantities of cod were
caught on Stellwagen Bank and in the Sou:
Channel, and spiny dogfish were taken in
deep water off the Northern Edge of Geon
Bank,

All fish caught during the cruise were
identified and measured and the total we:
by species was obtained for each tow, S
ach contents from a variety of species
examined and recorded, and scale sampl
were taken from yellowtail flounder and |
dock., Otoliths were obtained from silve:
and white hake, A sample of the bottom
was obtained at each station. Invertebr:
caught in each tow were preserved for ;|

L I S

M/V "Albatross IV" Cruise 65-4, Pa:
(March 30-April 8, 1965); Part II (Aprilf
The first phase of this cruise, which was
ducted in two parts, was partly a continu
of the Bureau's research vessel Albatro:
Cruise 65-2 to survey the area from Hut
Canyon to the Northern Edge of Georges!

Relatively few fish were caught on th:
southern part from Hudson Canyon to Ge:
Bank during the first phase of this cruis
One large catch of dogfish (12,000 pound
was made in 88 fathoms off southern Ne
England. On the western side of Nantuc:
over 800 pounds of ocean pout were caug
shoal water, and on Georges Bank sevex
good catches of haddock were made in ti
shoal water,

All fish caught on this cruise were i
fied and measured. The total weight by-
cies was obtained for each tow, and stor
contents from a variety of species wer:§
amined and recorded. Scale samples V"
taken from yellowtail flounder and hadcl
Otoliths were extracted from silver ha ¢
hake, and white hake. A sample of the I
type was obtained at each station, Inve!
brates caught in each tow were preseryj
study and samples of sea herring were |
ted for laboratory studies.

During the cruise tows were made a'f
eral depths with the Isaac --Kidd midwa
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w1l in an area about 160 fathoms deep off

Northern Edge of Georges Bank. The gear
; towed at 5 knots and probably did not ex=-
4 70 fathoms in depth. Adult whiting (sil-
hake) and shrimp were caughtin each tow,

Part II of this cruise was a continuation of
sarlier special sampling cruise inJanuary
15, designed to determine effect of tow du-
son, speed, and distance trawled on size
gz variability of catches. Trawling was con-

¢ed in the same area (southeast part of

(rges Bank) as previously, using the same
~ itage sample design, and the same gear (No.
~ irawl with liner incod end--the "standard"
~ ¢us trawl),

. "ive stations were completed with 10 tows
~ z:ch station (2 tows each lasting 73, 15, 30,
" {and 120 minutes). The catch (or aliquot

- gple) of each species was weighed and

- 3ured for each tow, Bathythermograph
() casts were made while steaming, and
2/t every 6 hours while on station,

Juring this part of the cruise an odometer
~ xattached to the foot rope of the trawl as
~whe January cruise, and number of turns
| ;itjzrrded after each tow. At 2 stations and
1: few tows at 2 other stations, a buoy with
‘nr reflectors was anchored., Speed and
~wstince trawled were determined by record-
‘dearings and ranges of buoy during indi-
‘al tows. Rough seas prevented extensive
‘Tuof the buoys and 1 buoy was lost,

ut of 71 mature female haddock taken on
‘Tt:ruise and examined, 26 percent were not
.Dripe, 30 percent were ripe or partly spent,
i=14 percent were spent, It was believed
‘Mspawning may have been somewhat later
it normal this year.

-} See Commercial Fisheries Review, May 1965 p. 26;
It 1965 p. 44.
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jﬁr INENTAL SHELF WATERSSURVEYED:
‘._’V “Albatross IV Cruise 65-3 (March

%2 "1965): To conduct an environmental
#=: y of Continental Shelf waters in an area
m:ed by longitudes 63° W, and 73° W, was
M irpose of this cruise by the research
"™ 1 Albatross IV. The survey included the
#%ction of data on the vertical and horizon-
1 stribution of temperature, salinity, oxy-
18 :nd chlorophyll,

omﬁtotal of 87 hydrographic stations was oc-
d throughout the survey area and 157
thermograph (BT) lowerings were made
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Type of drift bottle released at hydrographic stations.

to determine temperatures. Water samples
were obtained at 11 different depths ranging
from 1 to 250 meters (3.3 to 820 feet) to de~-
termine salinity, oxygen, and chlorophyll,
During the cruise, 6 sea-bed drifters and 6
drift bottles were released at alternative hy-
drographic stations.

Note: See Commercial Fisheries Review, February 1965 p. 35.
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LOBSTER AND SEA HERRING
POPULATIONS AND LARVAE STUDIED:
atross ruise 6o- pril
21-30, 1965): Lobsfer and herring investiga-
tions were conducted during this cruise inthe
North Atlantic Ocean (general area of Georges
Bank) by the research vessel Albatross IV.
The objectives were to: (1) sample popula-
tions of lobsters and sea herring and obtain
related environmental data, (2) obtain lobster
and sea herring blood samples, and (3) make
plankton tows for lobster and herringlarvae,

FISHING OPERATIONS: Lobster: A total
of 24 trawl sets was made at the 10 lobster
stations worked during this cruise., The sets
made in waters ranging in depth from 58 to
170 fathoms yielded 272 lobsters, 140 females
and 132 males., Thirty-two of the females
were berried., Only one of all the lobsters
caught (a female) was soft-shelled. The mean
weight of the catch was 4 pounds, the range
in weight was from 1 to 22 pounds. Morpho-
metric measurements (17) were made on each
of 200 lobsters, and 54 blood samples were
obtained,

Herring: Six herring trawl sets were made
at the 6 stations covered., The sets (1-hour
duration) made in waters of 28 to 44 fathoms
yielded a total of 53 bushels of fish. Theher-
ring were caught primarily in the southwest
and southeast part of the Banks, with only a
few taken at 3 of the stations worked. The
herring were from 12.0 to 32.5 centimeters
(4.7 to 12,7 inches) long. The 1960 year-
class was dominant in the catches, followed
in percentage occurrence by sardine-size
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herring (1962 and 1963 year-classes), A total
of 50 herring blood samples were obtained
and frozen in liquid nitrogen,

PLANKTON OPERATIONS: Lobster:
Thirteen 1-meter net plankton tows, lasting
15 minutes each (at the surface) were made
during the cruise,

Herring: A total of 26 1-meter net plank-
ton tows each lasting 15 minutes (5 minutes
each at depths of 32.5 feet and 4.7 feet, and
5 minutes at the surface) was made during
the cruise, A total of 452 larvae with a mean
length of 38 millimeters of 1.5 inches (range
27 to 52 millimeters or 1,1 to 2.0 inches) was
obtained,

High-speed plankton sampler ishauled in and samples transferred
to glass jar.

HYDROGRA PHIC OBSERVATIONS: During
the cruise, 5 sea-bed drifters and 5 driftbot-
tles were released at each of the plankton tow
stations., At each station, bathythermograph
(BT) casts were made; surface, mid-depth,
and bottom salinity samples collected; and
weather observations recorded, Surface and
bottom temperatures were taken and recorded
at lobster and herring stations worked,

The Albatross IV was scheduled to leave
her home port at Woods Hole, Mass., on May
5 to conducta survey of the sea scallop grounds
on the eastern part of Georges Bank,

Note: See Commercial Fisheries Review, May 1965 pp. 25 and 26.
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SEA SCALLOP POPULATION SURVEY
ON GEORGES BANK CONTINUED:

M/V "Albatross IV" Cruise 65-6 (May 3-
13, 1965): To collect data on the distribution
and abundance of sea scallops on the major
scallop grounds of Georges Bank and to obtain
samples of bottom invertebrates was the pur-
pose of this 9-day cruise by the research ves-
sel Albatross IV.

COMMERCIAL FISHERIES REVIEW

The U, S. Bureau of Commerclal Fisheries research vessel
Albatross IV.

A total of 194 tows was made at 192 st:,
tions with a 10-foot standard sea scallop
dredge with a 2-inch ring bag. Hydrograpl
operations consisted of 212 bathythermog::
(BT) casts made at each station worked an
at hourly intervals while steaming to and
from Georges Bank, About 100 live seas::
lops were brought back for study at the Bu
reau's Biological Laboratory at Woods Hci!
Mass.

Note:

See Commercial Fisheries Review, December 1964 p.!
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BARNACLE LARVAE IN GULF OF MAINE
AND RELATION TO SARDINE FEED:
Several biological research cruises to ¢
termine the abundance and distribution of
barnacle larvae and other planktonic orga’
nisms along the Maine coast were conduct
earlier this year by research vessels ope!
ated by the U. S, Bureau of Commercial
eries Biological Laboratory, Boothbay Ha'§
bor, Me, This short article documents th:
results of those cruises and relate thefir
ings to the type and amount of feed found 1
sardine stomachs during the period,

The first cruises with the Bureau's re:
search vessel Phalarope II in the areas !
Boothbay Harbor, Pemaquid and Tenants b ‘
bor, showed that the waters were domina !
by barnacle larvae in early stages of deve
opment, All plankton samples were betw ¢
75-90 percent barnacle larvae, The grea':
abundance occurred in the bays and decr::!
in the offshore areas (2 miles out). The.l
cruises in those areas showed less differ"™
between inshore and offshore waters and | =
reduction of barnacle larvae by nearly 505
cent, In addition, the larvae were in late | :
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es of development and were concentrated
¢pths between 2 to 15 fathoms. The greatest
hers occurred at a depth of 5 fathoms.

se results showed that the peak swarming
e western area had passed and that it
-;1d continue to subside,

nother cruise was made in early April
i by the research vessel Rorqual to com-
the plankton in eastern and western wa-
The samples from areas west of Penob
Bay were dominated by barnacle larvae,
yt samples tallying 80 percent of that spe-
;. In the area of Isle au Haut, the total
ykton volumes were much lower and only
l:rcent were barnacle larvae. Samples
Passamaquoddy Bay and in the vicinity
¢ Wolves showed less than 2 percent bar-
1 larvae and red feed (copepods) domina-
i e samples. This information, together
ywi records from past years, suggests that
chwvarming of barnacle larvae in eastern
VW' s may not occur until May,

1 examination of sardine stomachs cor-
nirated the Bureau scientists' findings on
tizlime of barnacle swarming. Fish taken
nm: Pemaquid in early March contained no
bioi: cle larvae and were generally free of
fi¢ By late March, some of the samples of
fi"ivere 90 percent feedy with barnacle lar-
wiwivhereas other samples were entirely free
ae:d. Samples during the first two weeks
il also varied considerably, but inthose
f£3nat were feedy, barnacle larvae domina-
€= feed, Samples from eastern waters had no
bisicle larvae and were generally less feedy.

: the sea water temperatures continue
Wi¥iing, other plankton organisms were ex-
pr¢i to increase in number and to reach
bil stages, Feedy sardines can be expect-
Eistoccur coincident with those blooms, al-
tH=: with warmer temperatures, the meta-
bes (>ate will increase and clearing time will be
lﬁilan in the winter and early spring months,
Né : e Commercial Fisheries Review, May 1965 pp. 25and 26.
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Ma1 Pacific Fisheries Investigations

mﬂR 1965 SALMON RESEARCH CRUISE

m")TERN NORTH PACIFIC BY

==' RCH VESSEL "GEORGE B. KELEZ'":

wm'wo-month salmon research cruise inthe
‘0 North Pacific Ocean by the U, S. Bu-

I Commercial Fisheries research ves-
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sel George B, Kelez was completed on March
28, 1965, Earlier cruises by the Bureau's
research vessel have shown large concentra-
tions of immature salmon (primarily sockeye
and chum) to be close to the south side of the
Aleutian chain during summer. Results of
the George B. Kelez fall 1964 cruise, however,
indicated that the area of greatestabundance
had shifted to the western Aleutian region.
The winter 1965 cruise was designed totrace
the salmon migration during winter by gill-
net fishing in the same general area fished
during the fall of 1964, according to the Bu-
reau's Biological Laboratory, Seattle, Wash.

A total of 24 gill-net sets were made be-
tween Adak Island and the Kommandorski Is-
lands, and south to 439 N. The total of about
1,300 fathoms of surface gill nets with mesh
sizes ranging from 2 to 53 inches (stretched
measure), took 598 sockeye, chum, pink, and
coho salmon, The northern and westernpor-
tions of the area fished yielded mostly large

and probably maturing sockeye salmon; a

"pand" of immature, 1-winter-at-sea, sock-
eye was found near 46.5° N,, and pink and
coho salmon (but no sockeye) were caught
south of 45° N, Chum salmon were taken in
small but consistent numbers throughout the
eastern half of the cruise., The southernlimit
of winter salmon distribution in that area ap-
pears to be near 43° N., where only one chum
salmon was collected (chart).
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® - Gill net fishing stations.

- All large sockeye,
- Mostly small sockeye, some chum.

- Mostly large sockeye, some chum. 459
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Shows fishing stations and catch composition during winter cruise
of research vessel George B. Kelez.

- Pink and coho.

Four experimental deep nets, which fished
from the surface to a depth of 72 feet, were
tried at several stations to investigate verti-
cal salmon distribution. Only three salmon
were taken deeper than 24 feet,

Note: See Commercial Fisheries Review, April 1965 p. 28;
January 1965 p. 46.
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SALMON MORTALITY AND
GILL-NET DROPOUT STUDIES
IN EASTERN ALEUTIAN AREA:

Three research vessels of the U, S. Bureau
of Commercial Fisheries Biological Labora-
tory, Seattle, Wash., were scheduled to leave
for the eastern Aleutian area in May 1965
where they were to conduct biological studies
on salmon. The research vessels are the
George B. Kelez, and the two chartered ves-
sels %aiﬁina and the Paragon,

The primary objectives of the cruises are
to: (1) study mortality of Bristol Bay salmon
during their last 6 weeks of ocean life, and (2)
determine the magnitude of salmon dropouts
from high-seas gill nets.

Fig. 1 - Hull of M/V George B. Kelez. (Photo taken July 20, 1962,
at dedication ceremonies, Seattle, Wash.)

Natural Mortality Rates: The effect of the
extensive Japanese high-seas salmon fishery
on the potential yield of the Bristol Bay stocks
is unknown, Before reliable yield estimates
can be obtained, adequate estimates of growth
and natural mortality rates must be made
available, Tagging is to be used as a direct
method of estimating natural mortality rates.
The George B. Kelez was to long line and gill
net, and the Yaquina was to purse seine to pro-
vide fish for tagging purposes, Tagging oper-
ations were to start about June 5 south of
Umnak Island in the Aleutian Chain, and were
to terminate just outside the Bristol Bay fish-
ery about July 5. Most salmon were to be
tagged with Petersen disc tags, but some with
the "'spaghetti''-type tag in an attempt tomeas-
ure gill-net selectivity for the disc tag. The
assignment of a physiologist on board the
George B. Kelez was to attempt to assess tag-

Fig. 2 - Salmon being tagged on the high seas to obtain inform:
tion on growth rates, mortality, and migrationduring ocean Lif :

ging mortality and apply holding oxygentre :
ments as possible means of reducing such
mortality,

Gill Net Dropouts: In a concurrent stuc|
the vessels Paragon and the Kelez were to
fish special strings of gill nets to determin
salmon dropout rates (salmon caught in gill
nets, but not landed), It is not known what
percentage of salmon escape from high-sez
gill nets, or what percentage of salmon tha!
escape from nets may perish before reachi
the inshore fishery or the spawning stream
The gill nets were to be fished for varying
periods of time throughout the night and the
catches compared for nets fished for long
periods versus the cumulative catch of neti
fished during shorter time intervals, The
gill nets fished for the dropout study were
to also provide some fish for tagging.

. (;Q{( '/’,

Oceanography

NEW ORGANIZATION WORKS TO
DEVELOP SOUTHERN NEW ENGLAND
AS A MARINE RESEARCH CENTER:

A group seeking to further develop south«:
New England as a national center for mari
research has formed the Southern New Ern |
land Marine Sciences Association (SNEME:
The new organization was announced May :
1965, by the president of the University of
Rhode Island., He said SNEMSA could hel¢
bring ocean-oriented industries and reses\
groups to the area and also strengthen ex¥
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firms. ''The result," he added, "would be
e jobs and a healthier economy."

» plaining the need for the new organiza-
he said, ''Most of the ingredients for a

ng scientific complex--marine-based in-
ries, federal research laboratories, and
juate programs in oceanography and engi-
ing--are already here, but we have lack-
rallying point and a focal point for lead-

ip which, I believe, this organization can
ide,"

rie of the first projects of SNEMSA will
n economic inventory of the people, facil-
[iE¢, and other resources within southern
Ale \ingland, The inventory will be made by
shthairman of the University of Rhode Is-
liaiDepartment of Food and Resources Eco-
w s, He expressed enthusiasm for the
ge ot "because the area under consideration
lnairany characteristics of an economic re-
gricthat we can study and hopefully assist
wril: ome imaginative planning."

e economist pointed out that ''the area
hi=i historic association with the sea, its
oichations, and its problems, It is confined
itarms of natural resources to those created
biyle meeting of the sea with the land; thatis
te®@ir: bays, harbors, fishable waters, beach-
essSnd landscapes characterized by the sea
aunlts climate,"

‘e dean of the University of Rhode Island
Giaate School of Oceanography was elected
cklrman of SNEMSA at a meeting attended by
SO 25 individuals from seaboard organiza-
tila in Connecticut and Rhode Island. The
m-®ership includes marine scientists, busi-
i€ en, fisheries men, and administrators,
ME® ership is on an "individual" rather than
alnrganizational" basis.

'« objectives of SNEMSA are to: (1) fos-
(- — 38 development of the marine sciences in
S00:rn New England; (2) develdp a system
of€ : rnal communication to summarize tech-
MLi: nd general information available within
thiist >up; (3) develop a system of external
€@Oliinication with the public; (4) develop a
Si¥'11 of Government liaison; and (5) provide
anme llfactual climate that would serve to at-
IF%: cientific and technical personnel to the

415 (University of Rhode Island, Kingston,
Ri.Vay 25, 1965.)
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EDUCATIONAL GRANTS FOR 1965
AWARDED BY INTERIOR DEPARTMENT:
Graduate educational grants in oceanogra-
phy have been awarded by the U, S. Depart-
ment of the Interior to 1€ universities as part
of the National Oceanographic Program, an-
nounced Interior's Secretary Stewart L., Udall,
May 17, 1965, The awards will be available
for the 1965 fall semester to outstanding and
deserving student scientists, who have or are
about to be graduated, selected by the univer-
sities to receive one- or two-year grants.

The 1965 grants are for studies in econom-
ics, fishery technology, taxonomy (science of
classification), physical and chemical ocean=-
ography, marine biology, fishery biology,
ocean engineering, and biological oceanogra-
phy. A total of 42 student years will be award-
ed, 5 years of which may be used at the dis-
cretion of the institutions to extend the grants
of 5 students already participating in the pro-
gram,

Grants provide for payment of tuition fees
plus a living expense allowance of $3,000 an-
nually. Married students with children re-
ceive an additional $1,000 family allowance,
Students at the University of Alaska's Insti-
tute of Marine Science receive an additional
25 percent of each allowance, if both are ap-
plicable, because of the higher cost of living
in Alaska,

Secretary Udall said the program was
started in 1962 to assist in developing scien-
tists in oceanographic subjects related to
fisheries. The program is administered by
Interior's Bureau of Commercial Fisheries
which makes $200,000 available annually for
the study program. Universities receiving
the grants are selected by the Department of
the Interior with the advice of a panel of out-
standing scientists. All qualified institutions
are invited to participate in the program.
Grants were made to 12 universities in 1962
and to 17 in 1963 and 1964,

Students' applications for grants are sub-
mitted directly to the university of their
choice., The actual number of participating
students is contingent upon decisions by the
universities in awarding one- or two-year
grants.

Universities receiving the 1965 grants and
the various fields of study are: University of
Florida, economics; University of Massachu-
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setts, economics and fishery technology; Ore=
gon State University, ocean engineering, bio-
logical oceanography and fishery technology;
University of Alaska (Institute of Marine Sci-
ence), chemical oceanography; University of
Washington, fishery technology and physical
oceanography; Scripps Institution of Oceanog-
raphy, physical and/or biological oceanog-
raphy; The Johns Hopkins University, physi-
cal oceanography; Rutgers University, fishery
technology; University of Miami (Institute of
Marine Science), fishery biology and physical
oceanography; University of Michigan, fishery
biology; Cornell University, fishery biology;
University of Rhode Island, biological ocean=-
ography; Harvard University, marine biology
and ecology or biological oceanography; Duke
University, marine biology and ecology; Uni-
versity of Hawaii, marine biology and ecolo-
gy; Michigan State University (W. K. Kellogg
Biological Station), limnology (study of lakes
and their contents); University of Texas, tax=~
onomy or fishery biology; University of Geor-
gia, marine biology and ecology or fishery
biology.

Note: See Commercial Fisheries Review, May 1964 p. 28.
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FOURTH EXPEDITION TO GULF OF
GUINEA COMPLETED BY
RESEARCH VESSEL "GERONIMO':

After completing a 4-month 15,000-mile
expedition to the Gulf of Guinea off West Afri-
ca, the oceanographic research vessel Ge-
ronimo, operated by the U. S. Bureau of Com-
mercial Fisheries Biological Laboratory,
Washington, D, C., returned to her home base
at the Navy Yard Annex on May 18, 1965,

This fourth cruise of the research vessel
Geronimo to West Africa during the Interna-
tional Cooperation Year, now being observed
worldwide, was another contribution to Unit-
ed States participation in cooperative interna-
tional studies of the tropical Atlantic Ocean.
Those studies were begun in 1963 and have
involved some 20 oceanographic researchves-
sels from many nations. One of the major
goals is to gain knowledge useful in increas-
ing the supply of protein for West African
countries. The Geronimo's Chief Scientist
on the cruise said the vessel's latest expedi-
tion was successful in accomplishing two main
objectives: (1) further measurement of a
heretofore unknown ocean current in the Gulf
of Guinea, and (2) confirmation of hypotheses
about the distribution of tuna schools off West
Africa,
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During the first cruise of the vessel Q&‘
ronimo to the Gulf of Guinea in 1963, the od

behavior of research instruments in the wa.

ter below the eastward-flowing Guinea Cur-
rent led scientists to believe that a substan
westward-flowing undercurrent existed, Or
subsequent cruises, the formerly unknown
Guinea Undercurrent was confirmed, and th
measurement of its role in the Gulf of Guin
circulation has been accomplished,

Scientists and crew aboard the Geronimo are preparing to opex!
cod end of a large trawl to study the organisms captured.

The wide-ranging tuna are found where
their food is most abundant--generally nea
the boundary between ocean water of differ
ing types and origin. In February 1965 suc¢
a boundary was found offshore from Seneg:
to Sierra Leone, West Africa, by scientisti
aboard the Geronimo. As predicted, great
concentrations of tuna schools were locate
just to the south of that boundary.

A new oceanographic instrument, devel
ed at the University of Miami, was tested
from the Geronimo on this latest cruise.
When lowered into the water, it records :.
board ship simultaneously and continuous ]
the depth, temperature, salinity, and time:
Its use will greatly increase the speed an¢
efficiency of data collection on future oc€!
ographic surveys.

While on this expedition, the vessel (i
ronimo rendezvoused with the John E. Pil!
bury, the fishery and oceanographic rese:
vessel of the Institute of Marine Science,
versity of Miami. Particular concern of '
joint research was a study of variations 1
rate of flow of the Atlantic Equatorial Un!



snt and changes in its north-south lo-

The latest cruise of the vessel Geronimo
had other international aspects. Two

wch scientists of the ORSTOM Laboratory
sinte=Noire, Republic of Congo (Brazza-
), worked aboard the Geronimo during
una surveys. They are studying the pop-
jon dynamics of tuna off West Africa. At
ovia, Liberia, about 20 biology students

1 the University of Liberia were shown
ressel's laboratories and its oceanograph-
jiipment. Also, during a tuna survey in
1's off the Republic of Ivory Coast, a one-
truise was arranged for fishery adminis=
j»8 and fishery scientists, and fish proc-
'8 of that nation to demonstrate various
rographic techniques.

! .ee Commercial Fisheries Review, January 1965 p. 43.
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i ARCH VESSEL "JOHN ELLIOTT
SBURY'" STARTS LONG

ANOGRAPHIC EXPEDITION:

23,00-mile oceanographic expedition to
laribbean, South America, Africa, and
lediterranean was started in March 1965
e oceanographic research vessel John
itt Pillsbury. The 176 -foot vessel is op~-
:d by the Institute of Marine Science

Lll, University of Miami, and will be at sea
{ 9 months.

~ e vessel's itinerary and research activ-
#on the expedition include studies of pro-
i 7ity and the chemistry of sea water in
ifuiana basin and at the mouth of the Ama-
Cliver. Following those studies, she will
Six: the Atlantic at the equator, investiga=-

durface and subsurface currents enroute.
4®i s lap of the cruise, the IMS oceanogra-
POR: aboard the vessel will take part in
=it V, an international suvey of the

)21 Atlantic in which scientists from 11
13 are participating. During an earlier
PR of Equalant, the IMS vessel discovered
‘inense undersea mountain, or seamount,
| part of the Atlantic. The peak has been
! Pillsbury Seamount. During Equalant
/' Institute's vessel will cooperate close-
\'| the U, S. Bureau of Commercial Fish-
‘"esearch vessel Geronimo. The Bu-
' research vessel will operate out of
. after the new U. S. Fish and Wildlife
‘tory has been completed.

. 08 the west coast of Africa the Insti-
Division of Biological Sciences will
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conduct an investigation of the southern part
of the Gulf of Guinea, collecting fish and in-
vertebrates from surface waters, mid-depths,
and from the deep-sea floor.

Following the Gulf of Guinea studies, the
John Elliott Pij will then proceed north
to the Straits of Gibraltar and enter the Med~-
iterranean Sea. While in that area, a geolog-
ical, geophysical, and geochemical investiga-
tion of the Mediterranean Sea and the Black
Sea will be conducted for about 54 months.
Submarine volcanoes will be investigated, and
studies of deep-sea sediments, currents, and
bottom topography will be carried out, In the
Black Sea, sometimes known as the "Kingdom
of the Dead," piston-coring devices and bot~
tom dredges will be used to sample the poi-
sonous depths. In that body of water, there
are no living organisms of any kind (except
for a few bacteria) below the surface layers,
and no oxygen, and consequently the bodies of
surface animals that sink to the depths do not
decompose in the usual manner. In the Black
Sea, the vessel scientists hope to find bodies
of ancient forms still intact on the bottom.
There, also, are possibly ideal conditions for
the formation of petroleum--about which very
little is known to science.

The Institute's research vessel John Elli-
ott Pillsbury was commissioned in July 1863,
and since than has logged more than 330 days
and over 50,000 miles at sea on expeditions
and cruises for the Miami Institute of Marine
Science. The vessel carries a crew of 22 and
a scientific party of about 14. (News of Insti-
tute of Marine Science, Miami, Fla., March 5,
1965.)

Note: See Commercial Fi:.hcru}s Review, September 1964 p. 34,
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RESEARCH VESSEL "EASTWARD"
DEDICATED BY DUKE UNIVERSITY:

The $1.2 million research vessel East-
ward was dedicated May 1, 1965, at Beaufort,
N.C., by Duke University. Built under a grant
from the National Science Foundation, the
117.5-foot vessel will be used by Duke Uni-
versity for oceanographic research in marine
biology.

Speaking at the dedication ceremony, Dr.
Paul M. Gross of Duke University said man
must turn to the limitless resources of the
sea to feed his rapidly growing numbers.
Recent scientific discoveries indicate there
is ""enough food reserve in the ocean to take
care of any imaginable population if scientists
can only tap it,'" he said.
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Fig. 1 = Duke University president officially accepts the Eastward
from the National Science Foundation.

Dr. Gross also noted that the Eastward
will allow scientists to study in detail the ma-
rine life and conditions off the Carolina coast.
The knowledge thus gained could have impor=
tant implications for the economy of the area.

Fig. 2 = Oceanographic vessel Eastward sails from the dock of the
Duke Marine Laboratory in Beaufort, N. C,

At a luncheon preceding the dedication,
Congressman David Henderson said the meth-
od of the "old-time coastal fisherman is as
outmoded as a one-mule farmer's operation.’
He pointed out that "the only way the present
day farmer of the sea can keep pace with this
technological age is by having available to
him knowledge gained by the same kind of re-
search which has enabled today's farmer of
the soil to share so bountifully in the general
national prosperity."

Home port for the Eastward will be Beay:-
fort, N.C., where the Duke Marine Laborato;
is located. (Office of Information Services,
Duke University, Durham, N.C.)

Oregon

GOOD DOWNSTREAM PASSAGE
REPORTED FOR CHINOOK SALMON
YEARLINGS RELEASED DURING
FLOOD EMERGENCY:

Apparently, many of the 2.2 million sprir|
chinook salmon yearlings released prematu:
ly last winter into the Middle Willamette Ri|
were able to pass downstream to the sea.
Floods forced the emergency release above
Lookout Point Dam and Dexter Dam of the
yearlings from the Willamette Hatchery of
the Oregon Fish Commission. (The fishwes:
intended for release below the dams in the
spring of 1965.)

Since neither dam has provisions for pasi
age of fish, either downstream or upstream,
it had been feared that most of the 2.2 milli¢
yearlings--a major part of the Willamette
hatchery's 3.5 million spring chinook produt¢
tion--would be trapped in the reservoirs be =
hind the dams. But water ran over the spill
ways at both Lookout Point and Dexter for
more than a month during and following the
flood. That apparently made it possible for
most of the young fish to pass downstream.

While many of the fish appear to have es'
caped, the Oregon Fish Commission estimal
that several hundred thousand of the young
spring chinook could be landlocked in the re
ervoirs. To give those trapped fish an opp¢
tunity to escape, the U. S. Army Corps of IZ
gineers agreed informally to spill water o'/
the dams on a daily schedule in the spring (
1965 if the reservoirs fill.

The 1967 and 1968 spring chinook runs ¥
include survivors of the emergency releas ¢
returning as 4- and 5-year-old spawners. |
During the past 4 seasons, an average of 1!
percent of the chinook passing up the ladde:|
at Willamette Falls have eventually entere(
the holding ponds at Dexter, indicating the |
portant role the Middle Willamette hatche:?
is playing in helping to maintain the valual
Willamette spring chinook run. (Oregon Fi
Commission, May 10, 1965.)

% %k % %k %
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;@ELHEAD STOCKING PROGRAM:

“~1n expanded steelhead stocking program
‘iyertain of Oregon's streams has been an-
:nuced by the Oregon Fish Commission.
1See 328,000 juvenile steelhead trout from
:3regon hatcheries were released during
‘Lz April 1965 into 4 river systems of Ore-

18t

Then released, most of the young steel-
Ih¢ averaged 8 to 9 inches in length and
wwehed 7 or 8 to the pound--anoptimum size,
sa¢rding to the Oregon Fish Commaission.
1E: rience has shown that steelhead of that
ggi will make a rapid migration to the sea
iinc: spring of the year, thereby arriving at
ik :ean with less mortality and in a shorter
tii than smaller fish, Steelhead with such
za 1'ong start should produce good returns of
aac fish,

re April 1965 steelhead plant included
9 ¢)0 in the North Fork of the Klaskanine
ERir, 55,000 in Big Creek, 156,000 in the
MJ¢h Santiam River, and 44,000 in the South
Bt of the Yamhill River. (Oregon Fish
Cmission, May 7, 1965.)

¥ % %k %k Xk

[DIGENESS CRABS MARKED
W1 "'SPAGHETTI' TAGS:

1 the Pacific coast, some 4,000 Dunge-
nm€crabs were marked with "spaghetti' tags
iin: spring of 1965 by the Oregon Fish Com=-
mrxon., Each tag consists o{ red plastic tub-
iifbout 12 inches long and 1z inch in diame-
62 The tag bears a number and a legend
re:sting that capture of the crab be report-
esc the Qregon Fish Commission. Informa-
tiLon the location and date of capture as
Wir¢:s the tag number should be noted in re-
P marked crabs.

2 Pungeness crabs were tagged by sew-
o2 : “spaghetti' tag through paired holes
PP .d in the shell at the splitting line (along
Wil the shell separates during the molt).
WW' 1is method of attachment, the tag is re-
I8 when the crab sheds its shell during
T g, Records of the Oregon Fish Com-
mmt;,n show that tags have been retained
;1 at least three successive molts.
=1 Fish Commission, May 10, 1965.)
¢e Commercial Fisheries Review, May 1962 p. 25.
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CLAM SPECIES ESPECIALLY SUITED
TO BAYS AND ESTUARIES
INTRODUCED ON TEST BASIS:

The possibility of introducing another spe-
cies of clam into Oregon tidal waters is being
evaluated by the Oregon Fish Commission.

The species being considered is the Japa~-
nese littleneck clam, Accidentally introduced
into Washington State waters some years ago,
apparently with a shipment of seed oysters
from Japan, the ''foreign'' littleneck found en-
vironmental conditions to its liking and soon
became an important commercial and person=
al use species in the Puget Sound area.

Oregon now has a native littleneck clam
which occurs in rocky areas along the coast
but, with few exceptions, the native variety is
killed readily by exposure to fresh=water di=
lution of its normal salty environment. By
contrast, an outstanding biological character=
istic of the Japanese littleneck is its ability
to tolerate fresh water. This should make it
adaptable to many Oregon bays and estuaries
which are subject to heavy runoff from streams
during flood periods. Japanese littlenecks
show a preference for rocky or gravel-mud
bottoms, a type of site not generally favored
by species already present in the State.

With the cooperation of the Washington
State Department of Fisheries, several thou=
sand Japanese littlenecks of various size
were obtained for experimental introduction
into Oregon. Some of those clams were
planted in an experimental area in Yaquina
Bay. Others were placed at selected spots
in Tillamook and Netarts Bays. Studies will
be conducted over a period of time to learn
whether the new species will do well under
Oregon conditions as expected. A favorable
outcome could mean good news to hundreds
of Oregonians who reap a harvest of fun and
profit from the State's tidelands. (Oregon
Fish Commission, April 29, 1965.)

Oysters

ANNUAL CONVENTION OF OYSTER
INSTITUTE OF NORTH AMERICA:

The annual meeting of the Oyster Institute
of North America was held June 27=July 1,
1965, in Baltimore, Md. It was the 57th an-
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nual Oyster Convention--a joint meeting of in-
dustry's Oyster Growers and Dealers Assoc-
ation of North America and the technical peo-
ple who are members of the National Shellfish-
eries Association. Represented at the annual
meetings were producers, processors, dis-
tributors, and other related industry people,
as well as researchers from Federal and
State government agencies.

A joint session was held on hatchery and
pond techniques for the pond and nursery tech-
nology of oyster and clam seed. Besides a
number of outstanding speakers, there were
many ‘other prominent contributors to the
knowledge of shellfish culture.

EE S

NEW PARASITE DISEASE
UNDER STUDY:

A disease of oyster gill tissue is under
study at the U. S. Bureau of Commercial
Fisheries Biological Laboratory in Oxford,
Md. The disease is caused by a micro-
parasite which has been tentatively placed
in the genus Sphenophrya. The organism is
a ciliate found in large cysts on the gill
surface of diseased oysters. Study of the
parasite includes efforts to culture it in a
wide variety of media and under a number
of experimental conditions.

T i SR
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Pathological evidence of a microparasite on oyster gill tissu ,
Note large encysted bodies on gill surfaces and within tissu ¢
matrix. Microscopic examination of cyst contents reveale |
numerous ciliates to be present,

=

Pacific Northwest

NEW U. S, BUREAU OF
COMMERCIAL FISHERIES RESEARCH
LABORATORY IN SEATTLE:

The U. S. Bureau of Commercial Fishen
dedicated its new Fishery Research Labor
tory in Seattle, Wash., April 19, 1965, "I
facility, with all the latest scientific equ
ment, marks the beginning of a new era

o
| ¥

e ;
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Artist's sketch of the new Seattle Fishery Research Laboratory dedicated April 19, 1965.
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logical and technological research," said
uel J. Hutchinson, the Bureau's Regional
ector for the Pacific Northwest. The new
tory laboratory contains 65,000 square

of floor space and will provide accom-
ations for 100 scientists and their support
sonnel.

Among projects to be conducted in the new
ding are research on the promising new
industry in the Northwest and new uses
fish oil.

| feature of the new building is a water
perature control system which permits
‘Bingists to study the effect of temperatures
\oilirvival of salmon eggs, fry, and finger-
:gs. Such information is needed to improve
[kt eries.

reaking at the dedication, Regional Direc-
tEciutchinson reviewed the growth of North
IBfic fisheries research programs. These
iLuide studies of salmon, herring, and crab;
ozhical research to find improved uses for
fifi:nd marine products; and exploratory
fifirg and gear research. The growing im-

i:nce of those programs created the need
%he new laboratory.

- :tnator Warren G. Magnuson gave the main

Salmon
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U. S. PACIFIC COAST CANNED
STOCKS, MAY 1, 1965:

(227,847 cases).

45

ever means necessary, these resources which
have been passed to us and which we resolve
to conserve for our future generations."

On May 1, 1965, canners' stocks in the
United States of Pacific canned salmon totaled
1,150,880 standard cases (48 1-lb. cans),
284,865 cases less than on April 1, 1965,
when stocks were 530,442 cases less than on
March 1, 1965,

On the basis of a total of 1,383,060 actual
cases (consisting of cans of ;-1b., 3-1b., 1-
lb., etec.), pink salmon accounted for 47.3
percent (654,421 cases of which 519,443 cases
were 1-lb. talls) of the total canners' stocks
on May 1, 1965. Next came chum (373,892
cases, mostly 1-1b, talls), followed by red
The remainder of about 9.2
percent was coho (silver) and king salmon.
Pink salmon stocks on hand packed in 48 1~
1b. cans accounted for 79.4 percent of the to-

, Sk Table 1 - Total C ' Stocks of Pacific Canned Salmon,
sac:ss at the dedication of the new labora- iy Fe e Meyh, 495800 toh - I
te He emphasized the problems arising out Species May 1,1965 | Apr.1, 1965 | Mar. 1, 1965
eign fishing in the North Pacific. Inhis
g remarks, Senator Magnuson said || | cccoe I, of Actunl GRS S it |
L wish to emphasize to you today that the | |King...... 39,645 46,882 63,915
lati i ilding i - Heds ts e 227,847 299,277 411,505 |
S thisbuilding is fc e Qedl. G B! AT 87,255 102,233 128,589 |
1 of a proud structure. It is a dedication | [pimc . ... 654,421 849,663 1,201,716
enewed effort to properly manage, con- Chum. .... 373,892 428,803 536,529
and develop our fisheries in the North Total 1.383.080 1,726,858 2,342,254
lc. Itisadedication to protect, by what-
Table 2 - Total Canners"/Stocks on Hand May 1, 1965 (Sold and Unsold), By Species and Can Size
& Can Size King | Red | coho Pink |  Chum Total
it ala e 5 5 o e e & 5s ® o pi(ACHIGLICIEPE) » s o win o Wivi s sln w ¥ wiaiede &nle
LEY 3,995 57,005 20,244 2,464 122 83, 830
B . . . . ... | 31,212 118,901 16,947 125,557 45,997 338,614 |
D T e = < v . a a 4,335 51, 883 46,771 519,443 315,530 937,962 |
LEE o NP SR 103 58 3,293 6,957 12,243 22,654
B 645 227,847 87,255 654,421 373,892 1,383,060
i Table 3 - Canners' Shipments from July 1, 1964, to May 1, 1965, By Species and Can Size
¢ G Can Size King | Red |  Coho Pink |  Chum Total
CRSRATRE LSl s o o @ n 55 & % 8 s & 8 (Actial XCa888) 2 = - 5 = s b = . 2 BE R A S g 5 Bee
L R 20,252 370,927 102, 448 9,217 1,322 504, 166
|
R e v e o s 105, 630 568, 193 37,428 477,911 112,094 1,301,256
Y] C A 17,786 446,171 121,738 1,878,481 563,077 3,027,253 |
§ et e N 313 4,892 18, 197 92, 440 27,299 143,141 |
S DB R o, . . 143,981 1,390, 183 279,811 2,458,049 703,792 4,975,816 |
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tal pink salmon stocks aslof May 1, 1965, with
the balance mostly in 48 3-lb. cans.

From April 1 to May 1, 1965, pink salmon
stocks were lower by 195,242 actual cases (1-
lb. talls lower by 157,119 cases), reds were
down 71,430 cases, and chums were down
54,911 cases.

Carryover stocks at the canners' level to-
taled 1,175,588 standard caseson July1, 1964,
the approximate opening date of the Pacific
salmon packing season. Adding the new sea-
son pack of 3,922,356 standard cases brought
the total available supply for the 1964/65 sea-
son to 5,097,944 standard cases. |

Shipments at the canners' level from July
1, 1964, to May 1, 1965, totaled 4,975,816
actual cases (equal to 3,947,064 standard
cases).

Data on canned salmon stocks are based on
reports from U, S, Pacific Coast canners who
packed over 97 percent of the 1964 salmon
pack. (Division of Statistics and Economics,
National Canners Association, May 26, 1965.)

Shrimp

GULF AND SOUTH ATLANTIC
LANDINGS, 1964:

United States commercial shrimp landings
(heads-off weight) in the Gulf and South Atlan-
tic States during 1964 totaled 124.3 million

(Millions of pounds, heads-off weight) |

T
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Fig. 1 - U. S, shrimp supply, 1950-1964 with forecast to 1970,

pounds with an ex-vessel value of $69.3 mi]-
lion--a decrease of 10 percent in quantity, by
an increase of 1 percent in value from 1963,
Landings in the southern States made up over

90 percent of the total 1964 U. S. shrimp catch

Fig. 2 = Shrimp trawlers at the dock in a Mississippi port.

In 1964, Texas led all other southern States
with total shrimp landings of 41.6 million
pounds, followed by Louisiana with 38.1 mil-
lion pounds, and the Florida West Coast with
25.0 million pounds. The remaining 19.6 mil-
lion pounds was landed in ports of Mississippi
Alabama, the Florida east coast, Georgia,
South Carolina, and North Carolina.

Fig. 3 - Conveyor used to unload shrimp from
vessels at Aransas Pass, Tex.
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Brown shrimp was the leading species
Jzled in Texas, while white shrimp predom-
ired at Louisiana ports, and pink shrimp

e up the bulk of the Florida west coast

ziings.
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South Atlantic Fisheries
Explorations and Gear Development

COMMERCIAL AVAILABILITY OF
SWORDFISH AND TUNA TO
LONG-LINE GEAR INVESTIGATED:

I, 4 - Weighing fresh heads-off shrimp in a Florida plant,

. breakdown, by major fishing areas, of
tth!964 Gulf catch (excluding the Atlantic
@&1s), shows 12.4 million pounds were taken
fixn Sanibel and Tortugas; 3.2 million pounds
firn the Apalachicola area; 11.5 million
pads from Pensacola to the Mississippi
Fir; 37.8 million pounds from the Missis-
883} River to Texas; 29.6 million pounds
fier the Texas coast; 5.2 million pounds
fiee the high seas off the Mexican Coast west
00f° W, longitude; 12.2 million pounds from
tiRiigh seas off Obregon and Campeche; and
l.ohillion pounds from the Caribbean Sea
S of 210 N, latitude. A large part of the
G.-"i-llc atch was taken in depths of under 20
feainis, and (with the exception of royal-red
sibhp) almost all of the catch was taken un-
dle ) fathoms.

ote: Gulf catch data for 1964 are not
CeQi: rable with landings data shown above
be2i:se in the Gulf data: (1) South Atlantic
Ci8lc's are not included, and (2) catch data
Imi(ie trips completed during the year, re-
8#2¢ ss of when landings occurred.)

TN

M/V "Oregon” Cruise 100 (March 29-
April 16, 1965): To assess stocks of pelagic
fish and their availability to commercial long-
line fishing gear in waters of the Florida and
Antilles Current was the objective of this
cruise by the U, S. Bureau of Commercial
Fisheries exploratory fishing vessel Oregon.

High winds and heavy seas during the 19-
day cruise limited the number of exploratory
long-line sets to 7. Five 50-basket (500 hooks)
night sets, one 40-basket (400 hooks) night set,
and one 30-basket (300 hooks) daylight set
were made. The long-line gear and methods
used were the same as those used on two
cruises conducted during 1964. Buoy drop-
pers were varied in length from 5 to 100 fath-
oms. About 75 percent of the gear was fished
with 5-, 10-, 20-, and 30-fathom droppers.
The remainder was fished with 50-, 75-, and
100-fathom drop lines. Bait used included
spot (Leiostomus), croaker (Micropogon),
butterfish (Poronotus), goatfish (Mullus),
weakfish (Cynoscion), false albacore (Euthyn-
nus alletteratus) strips, and squid.

A total of 7 swordfish (Xiphias gladius), 2
big-eyed tuna (Thunnus obesus), 1 skipjack
(Katsuwonus pelamis), 7 blackfin tuna (T. at-
lanticus), and 98 sharks of 6 different species
were caught. The swordfish were taken at 5
of the 7 widely scattered locations and depths
sampled during the cruise. Three swordfish
were caught at a station in 190 fathoms east
of Frying Pan Shoal, and 4 swordfish were
caught at 4 different localities with depths
varying from 165 to 1,800 fathoms. Baskets
with 10-fathom buoy droppers yielded 4
swordfish, those with 20-fathom droppers ac-
counted for 2, and those with 50-fathom drop-
pers yielded 1 swordfish. Two big-eyed tuna
were caught on 20-fathom droplines over
1,800 fathoms east of Cape Lookout. One
skipjack tuna was caught from a large school
that had surfaced around the vessel during re-
trieval of the long line at one of the stations.

Large numbers of sharks were again en-
countered as in previous cruises to the area
investigated at the edge of the Continental
Shelf. They were a detriment to fishing oper-
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Station pattern of M/V Oregon Cruise 100 (March 29-April 16, 1965).

tions and caused gear fouling resulting in
mutilated fish. A total of 28 sharks, mostly
silky (Carcharhinus falciformis, were taken
in 165 fathoms at one station. At the station
off Cape Lookout, an unexpected northwest
drift moved the long-line set from 500 fath-
oms to 40 fathoms where 51 sharks, mostly
silky and scalloped hammerhead (Sphyrna
lewini), were taken. Very few sharks were
encountered beyond the 200-fathom curve. A
breakdown of the 98 sharks taken during the
cruise is: 51 silky, 28 hammerhead, 10 night
(Hypoprion signatus), 5 blue (Prionace glauca),
2 mako (Isurus oxyrinchus), and 2 whitetip
sharks (Carcharhinus longimanus). Of those,
31 were tagged and released.

Bathythermograph (BT) casts were made
at each long-line station occupied by the ves-

sel. Thermocline depths and temperatures
varied widely over the area surveyed. No
correlations could be made with the data re*
garding the relation between swordfish occu!
rence and the temperatures and depths of ti¢
water masses. Two light-attraction and 7
nekton ring-net stations were occupied to8a1
ple macroplankton in the area.

During the cruise, 7 trawl hauls in shall)
water were made off Savannah, Ga., and Mot
head City, N.C., for obtaining bait. Flatfish.
and puffers dominated the catch in those two
areas.

Trolling with bone and lead-head feather
jigs yielded 52 false albacore averaging 62
pounds each. An electronic trolling alarm
system was successfully installed aboard the



wesel and tested throughout most of the
_N' . e-
' See Commercial Fisheries Review, March 1965 p. 50;

1965 p, 47.

9 ALBACORE AND BLUEFIN TUNA
4CH FORECAST FOR UNITED

— | report on the annual prediction for the
wxicted tuna catch during 1965 in the tem-
21> tuna fishery off the Pacific Coast was
issg:1 in May 1965 by the staff of the Tuna
I-%(.asting Program, U. S. Bureau of Com-
me: al Fisheries Biological Laboratory, La
Jiol, Calif. It is the fifth in a series of an-
muirredictions and includes additional data
imeporated into the prediction system, with
thecdition of refinements where appropriate.
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Filg (Cross-hatched area delineates the region expected to pro-
+&hout two-thirds of the total July 1965 albacore tuna catch.

" le: forecast for 1965 consists of three
Se=]: te estimates of (1) where, (2) when, and
(38).; much tuna may be taken at the begin-

)" and during the summer season. The
es1: tes given for 1965 are in more detail on
1:%‘]1 ithern California offshore region for

hre, with only an estimate of the catch
fooxl, efin,

‘”&_l"i The area that is expected to pro-

ithe best albacore fishing in July off south-
€ lifornia is shown in fig. 1. That area
hﬁﬂyien determined from April temperature
A& 1inity data taken from a depth of 10 me-

o
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Fig. 2 - Albacore tuna (Thunnus alalunga).

ters (32.8 feet), and represents the ""optimum
area' that may produce more than two-thirds
of the total July 1965 catch. Upwelling has
been relatively weak this year in southern
California and Baja California, and the alba-
core may move closer to shore because clear,
blue water may extend farther inshore than
usual.

When: Open ocean conditions in the region
encompassing the usual migration route of al-
bacore reflected considerable warming com-
mencing as early as mid-February. That gen-
eral warming trend prevailed through April,
and suggests that the shoreward migration
may occur earlier than in the last two years.
In addition, the waters off Oregon and Wash-
ington were beginning to warm noticeably, and

|suggest that July landings may be near average.

How Much: It was estimated that June land-
ings in southern California would be above the
long-term average of 175,280 pounds. As in
previous years, estimates of total annual alba-
core and bluefin landings are restricted by the
data available to the region south of the United
States=Mexican border for albacore, and for
bluefin in the area to the north of the border.
This year, about 12.6 million pounds of alba-
core is expected will be caught south of the
United States-Mexican border, and about 8.6
million pounds of bluefin will be taken north
of it. Those estimates are near the 14-year
average landings for both species.

In 1964, the forecast for albacore landings
south of the international border exceeded ac-
tual landings by only 13 percent, whereas ac-
tual bluefin landings were slightly more than
half of the predicted amount. The cause for the
major discrepancy in the bluefin estimate is
most likely due to major changes in the fishing
fleet. Whereas the albacore fleet has experi-
enced no major changes in composition over
the past few years, the bluefinfleet has changed
greatly. During the past four years, the addi-
tion of most of the converted high-seas purse
seiners to the bluefin tuna fishing fleet appears
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Fig. 3 - Men aboard a Navy radar picket vessel display a sample
of their catch.

to have caused the center of production and
fishing effort to be shifted farther south into
Baja California offshore waters.,

The U. S. Bureau of Commercial Fisheries
planned to conduct an early-season survey of
the "optimum area'' for albacore by charter-
ing two commercial albacore trollers. The
vessels were to put out to sea on or after June
2 and, in conjunction with the California De=
partment of Fish and Game research vessel
N. B. Scofield (at sea from May 25 to June 23),
were fo report fishing conditions as they de-
veloped, Navy radar picket vessels were fish=
ing since May 1, and were to report albacore
catches as they occurred. Summary radio
broadcasts were being made to the fishing in=-
dustry to provide information on the shore-
ward movement of the summer albacore move-
ment,

Note: See Commercial Fisheries Review, August 1964 p. 40.

e
United States Fisheries

IMPORTED FISHERY PRODUCTS
ACCOUNT FOR HALF OF 1964
U S ASURPINN:

The United States continued in 1964 as the
world's largest importer of fishery products
despite very large untapped resources avail-
able in waters usually fished by U. S. commer-
cial fishermen. For the second consecutive
year, over half the U, S. supply of fish and
shellfish in 1964 was from foreign sources,
The estimated live weight of edible and indus-
trial fishery products imported by the United

™
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1954

1964

2

Domestic catch |’
63%

Domestic catch
38 %

7,593 MILLION POUNDS 12,032 MILLION POUNDS

Fig. 1 - U. S. domestic supply of fishery products increased
58 percent since 1954.

States during the year was 7.5 billion pounds,
or 62 percent of the total available supply oi’
12 billion pounds.,

United States imports of edible fishery
products in 1964 totaled 2.4 billion pounds
(live weight basis), an increase of 5 percent
from 1963, Of all fishery products used for
human food in 1964 in the United States, 49
percent was imported. Imports of industrial
fishery products were 5.1 billion pounds, up
18 percent from 1963. Over 71 percent of th:
total U, S. supply of industrial fishery prod-
ucts came from imports.

AFRICA &4.7%

SR !

AUSTRALTA
AND
OCEANTA 3.47 wy

"~ NORTH AMERICA
S

. \ S

TOTAL VALUE $490,708,000

Fig. 2 - Value of U. S. imports from continent of origin, 19 3

In 1964 the U. S. catch of edible and indi:
trial fish and shellfish dropped to 4,5 billit
pounds, 7 percent less than in 1963 and the
smallest since 1953, But the ex-vesse}val“
of $390 million was up nearly $13 million
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in the previous year--the second highest
ue on record, The 1964 landings were

jer for menhaden, Atlantic herring (sar-
ts), Pacific halibut, mackerel, tuna, shrimp,
¢ Atlantic ocean perch, The higher value
ithe year was due to larger catches of Pa-
ic salmon, blue crab and king crab, as well
@iigher average prices for tuna, shrimp,

¢ sea scallops,

Canned tuna sales from the domestic pack
1964 were up from the previous year as
¢nst a decline in imports of canned tuna,
Ile United States tuna landings in 1964 were
2r (down 5 percent) than in the previous

Ir, more imported frozen tuna than in 1963
! canned in the United States. The domes-
_na pack in 1964 was at a record high,

J See Commercial Fisheries Review, April 1965 p. 38.

=22

5. Fishing Vessels

1l PHLET ON RULES OF THE ROAD

.2 ED BY COAST GUARD:
' pamphlet titled "Fishing Vessel Rules
iz Road" has been issued by the U. S.
s ¢ Guard, The new rules are based onthe
‘sed international rules that become effec-
!September 1, 1965,

‘The new rules make substantial changes
‘ght requirements, fog-signal procedures,

White
y Stern
. Light

Green ~ga”
White 3¢

Green Sidelightm=" /
10 points (11239)
-

All around,
32 points

» White Stern

< Light, 12 points
> (1350)

“e
Red Sidelight /"
10 points (11219)

Illustration from booklet. Shows lights for vessels trawling (drag-
ging of a dredge, net, or other apparatus through the water).

and other important aspects of Rules of the
Road for fishing vessels on the high seas,
Fishermen are urged by the Coast Guard to
familiarize themselves with these rules be-
fore they become effective,

U. S. Foreign Trade

IMPORTS OF CANNED TUNA
IN BRINE UNDER QUOTA:

United States imports of tuna canned in
brine during January 1-May 1, 1965, amount-
ed to 9,599,442 pounds (about 457,116 stand-
ard cases), according to preliminary data
compiled by the U, S. Bureau of Customs.
That was a decline of 18 percent from the
11,744,881 pounds (about 559,300 standard
cases)imported during January 1-May 2, 1964,

The quantity of tuna canned in brine which
can be imported into the United States during
the calendar year 1965 at the 123-percent
rate of duty is limited to 66,059,400 pounds
(or about 3,145,685 standard casesof 48 7-oz.
cans). Any imports in excess of that quota
will be dutiable at 25 percent ad valorem.

* ok k% K

U. S. FIRMS INVITED TO PARTICIPATE

IN LEADING FOOD FAIRS OF EUROPE:
Plans have been announced to include Unit-

ed States processed fishery products among

items vigorously promoted at two major Eu-
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ropean food fairs this year. One will be held
in Cologne, Germany, from September 25-
October 3, and the other in Brussels, from
October 30-November 14, Both are among
the largest international food shows in the
world,

Donald L. McKernan, Director of the U, S,
Bureau of Commercial Fisheries, said ar=-
rangements have been made for the United
States fishery industry to display its products
separately at the food fairs for the first time,

Special private trade areas will be set a-
side for United States exhibits, In addition to
floor space, participating companies will have
display facilities equipped with shelves and a
storage cabinet for products and sampling
utensils, Freezer space will be available,
Display booths at each fair will surround a
lounge where American representatives can
meet with potential European customers. A
full-time industry representative must be
available at each exhibit,

Operation of the special trade areas willbe
similar to procedures followed at processed
food exhibits held in United States Trade Cen-
ters abroad. The private trade areas are not
open to the public,

Both of these fairs will stress processed
food products, Any domestic firm, handling
processed fishery products, will be eligible
to participate, The fishery products to be dis-
played, however, must have been processed in
the United States.

Each U, S, firm will be required to provide,
at its expense, a full-time representative, ei-
ther from the United States or abroad, Also,
each company will be responsible for the ex=-
pense involved in shipping its products to the
food fair,

Washington

NEW 1965 STATE LAWS
AFFECTING FISHERIES:

Following is a report from the Fishermen's
News, Vol, 27, No, 7, on fisheries bills which
were passed by the Washington State Legisla-
ture and signed into law by the Governor in 1965:

S. 252 abolishes the personal license and fee
of §10. That fee has been absorbed in the gear
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license fee to complete a consolidation of
licenses begun in 1959, As a result, a figh-
ing vessel operator with an appropriate
license may change crewmen without added
licenses and may have any number of men
aboard to assist in fishing. The basic gear
license fee has been adjusted to reflect the
average number of men aboard a particular
type fishing vessel, Following are selected
gear license fees in Washington under the
new schedule: purse seine, resident $145,
nonresident $230; gill nets, resident $35, n¢
resident $70; troll lines, resident $27,50, n¢
resident $55; otter trawl, beam trawl, shri
trawl, resident $87.50, nonresident $135;
shellfish pots, resident $35, nonresident $6(

H. 220 changes the ''resident" and "non:
resident’ definitions as regards gear licer:
fees, Under the new law, the residency of ¢
fishermen actually operating the vessel or
gear is the deciding factor. Previously the:
residency of the owner of the vessel or ge:.
has been the determining factor.

S. 265 defines the primary market value
of fishery landings as it relates to a base
price to be used in applying the ad valorem
2 percent and 1 percent privilege and catch
fees, Primary market value is defined as t
ex-vessel or dockside price at all landing
ports in the State and includes advance pric
as well as final settlements, It does not in
clude vessel or owner subsidies,

H. 219 redefines the fish buyer's licens¢
requirements to include all persons who pu
chase or receive fish at places other thant
employer's business premises.

H. 218 redefines wholesale license pro-
visions,

H. 217 redefines the Lummi Island ree:’
areas.

H. 216 abolishes the $5 hard-shell claim.
cense and provides that hard-shell clams 1t
only be dug for commercial purposes on li
censed clam farms. (Hard-shell clams m:
still be dug commercially on Indian reser{
tions.)
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fholesale Prices
BLE FISH AND SHELLFISH, MAY 1965:

I

DVVEoIesa\'Ie prices for edible fishery prod-
is (fresh, frozen, and canned) were up slightly
May 1965, At 109.2 percent of the 1957-59
¢rage, the index rose 0.4 percent from April
May principally because of higher prices

¢ several fishery products. As compared
i May 1964, the overall index this May was
/3.6 percent because prices were generally
jner for most products, except fresh-water
ih, oysters, and canned salmon,

[1 the subgroup for drawn, dressed, or whole
lish, prices for fresh Great Lakes fish in

Iy were down sharply from the high Jewish
liday price level of the previous month--
.2 Superior whitefish (down 31.8 percent)

1 yellow pike (down 35.0 percent). Those
ler prices cancelled out higher prices at
iton for ex-vessel large haddock (up 6.5
icent) and the subgroup index dropped 4.4
jcent from April to May. Prices for west-
thalibut and salmon in May 1965 were un-
inged from the previous month, Supplies of
ke species in May were still mostly frozen
lause market receipts of the fresh product

COMMERCIAL FISHERIES REVIEW

53

from the opening of the seasonal fishery were
not much more than a trickle, As compared
with the same month a year earlier, the sub-
group index this May was down 1.3 percent,
Although May 1965 prices were much higher
than in May 1964 for large haddock (up 22.3
percent) and halibut (up 18,0 percent), lower
prices for king salmon and fresh Lake Super-
ior whitefish were responsible for the index
drop during that same period,

Higher prices from April to May for South
Atlantic fresh shrimp (wholesale price up 5
cents a pound) at New York City and shucked
standard oysters (up 3.7 percent) at Norfolk
resulted in a 3.8-percent increase in the sub-
group index for processedfish and shellfish.
As compared with May 1964, the subgroup in-
dex this May was 1.5 percent higher--prices
for fresh haddock fillets were 12.0 percent
higher, for shrimp up 6 percent, but for
shucked oysters were down by 5.0 percent.

Wholesale prices at Chicago for frozen
shrimp dropped 1.6 percent from April to
May as against higher prices for frozen floun-
der and haddock fillets. The May 1965 sub-
group index for processed frozen fish and shell -

Wholesale Average Prices and Indexes for Edible Fish and Shellfish, May 1965 with Comparisons
Point of Avg. Prices1/ Indexes
Group, Subgroup, and Item Specification Pricing Unit 3T (1957-59=100)
May Apr. May | Apr. Mar. | May
1965 | 1965 | 1965 | 1965 | 1965 |1964
ALL FISH & SHELLFISH (Fresh, Frozen, & Canned) . . « « « + « Ol AT A o 109.2 | 108.8 108.3 | 105.4
e R Y0 Ze ) MShery PrOGUCTS: lo vara o o s o1 o cowsiie o o fofa s i s s o o o siais 112,9/| 113.3 112,65 | 1074
Drawn, Dressed, or Whole she o o 0 0o 0 v o o o ellalieils Hallleilal s s (ol aiisiie 1061 | 111.0 110.8 | 1075
Haddock, Ige., offshore, drawn, fresh . . . .[Boston 1b. J0 .09 74,0 | 69.5 87.4 | 60.5
‘ Halibut, West,, 20/80 1bs., drsd., fresh or froz. | New York 1b. Al 41 119.8 | 119.8 117.3 | 101.5
‘ Salmon, king, 1ge. & med., drsd., fresh or froz.|New York 1b. .83 .83 | 115.3 | 115.3 | 115.3 | 127.8
| Whitefish, L, Superior, drawn, fresh. . . . . . Chicago 1b. .58 .85 86.6 | 126.9 93.3 | 92.5
Yellow pike, L.Michigan & Huron, rnd., fresh |New York 1b. 65 1.00 1064 | 163.7 139.2 | 94.2
Processed, Fresh (Fish& Shellfish) « « « o o o o o o o o o & AR B & - X R D T L
Fillets, haddock, sml., skins on, 20=lb, tins Boston 1b. «33 .35 80.2 | 86.0 97.1 | T1.6
Shrimp, 1ge, (26=30 count), headless, fresh New York 1b. 1.05 1.00 123.0 | 117.2 111.3 | 116.0
Oysters, shucked, standards . . . . . . . . Norfolk gal.| 1743 | 6.88 | 120.2 | 115.9 | 115.9 | 126.6
Processed, Frozen (Fish & Shelifishy . . . . . e M SRy e . .| 1094 | 1095 | 109,3 | 94,7
Hllets: Flounder, skinless, 1-1b, pkg. . . . .[Boston 1b. 39 37 98.8 | 93.8 95.0 | 92,5
Haddock, sml., skins on, l-lg. pkg. . .|Boston 1b, .38 37 | 109,9 | 108,56 | 112.9 | 1041
Ocean perch, lge., skins on 1-1b, pkg. |Boston Ib. 30 .30 105.2 | 105.2 108.7 | 105.2
Shrimp, 1ge, (26=30 count), brown, 5-lb. pkg. Chicago 1b. .93 94 109.7 | 111.5 108,56 | 88.3
A S VAP YOQICERS T o el o o = o 6 & o s o i o a s aluile s e s e .. .|10301) 3012 | 10133022 |
Salmon, pink, No, 1 tall (16 0z.), 48 cans/cs. . .[Seattle cs. | 21.00 | 20.25 91.5| 88.3 | 89.3| 97.0
Tuna, It. meat, chunk, No. 1/2 tuna (6=1/2 0z.),
ST, o g o e SR e A P Los Angeles| cs. | 11.66 | 11.44 | 102.6 | 101.6 | 101.6 | 102.1
Mackerel, jack, Calif., No.1 tall (15 oz.),
cans/cs, « « + o 55 T T + + «|Los Angeles| cs.| 743 | 7.13 | 120.9 [ 120.9 120.9 | 103.9
Sardines, Maine, keyless oil, 1/4 drawn
e 3/40z), 100 cans/cs, . . . . . ......NewYork | cs.|10.25 110,25 | 131,5] 131.5 | 128,3 | 115,7
2/Represent average prices for one day (Monday or Tuesday) during the week in which the 15th of the month occurs. These
Prices are published as indicators of movement and not necessarily absolute level, Daily Market News Service *“Fishery
Products Reports’* should be referred to for actual prices.
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fish dropped only slightly (down 0.1 percent)
as a result. As compared with May 1964, the
index this May was up 15.5 percent because of
much higher prices for frozen shrimp (up 24.2
percent) and several frozenfillet items. But
prlces for ocean perch fillets were the same
as in May 1964.

The May 1965 index for canned fishery
products rose 1.8 percent from the previous
month. The market outlook for canned pink
salmon appeared good, stocks continued to

Vol. 27, No, |

move well, and prices were up 3.6 perce
from a month earlier. Average prices fc
canned tuna (up 1.0 percent) were up slig
from April to May because of a nominal
crease in prices for tuna packed under |
vate label but prices for advertised bz
were unchanged from the previous moni
Prices paid by California canneries for e
vessel tuna were higher during May. The
subgroup index in May 1965 was up 0.8 m-
cent from the same month a year earlier be-
cause of higher prices for all canned fish
except salmon (down 5.7 percent).

1965.

fruit cocktail, and orange juice.

items available.
ington, D, C., June 5, 1965.,)

SPACE AGE SALMON SALAD SERVED ASTRONAUT

A 238-calorie portion of freeze-dried salmon salad was included on the
space menu of Astronaut James A. McDivitt during the Gemini 4 flight in June
The salmon salad was one of the items specially chosen by McDivitt,
who is reported tobe a seafood connoisseur. Costofa space meal is about $255,

The salmonsalad was servedas a supper accompanied by pea soup, toast,
All the food is freeze-dried, compressed, and
dehydrated; it must be reconstituted with water.
Edward H. White II picked out the food they wanted after trying out all the
White did not pick a fish dish.

McDivitt and his co-Astronaut

(The Evening Star, Wash-

herrmg, Alaska,’

CORRECTION

The April 1965 issue, page 22, in the table
""U. S. Supply of Fish Meal and Solubles, 1963- 64,"
the item under domestlc production shown as
'should simply read "herring,"






